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Notes and Comments. 


The Control of the Food Supplies. 

Lord Devonport’s appointment as Food Controller has promptly given signs 
of promising developments; and just as we go to press comes the news of six new 
Food Orders which have been issued. One of these relates to sugar : it limits the 
price at which chocolate confections and sweetmeats may be sold to 3d. per oz. for 
the former and 2d. for the latter; it prohibits the use of sugar or chocolate for the 
-external covering of cakes, pastry, or similar articles; and finally it restricts the 
amount of sugar that may he used for confectionery in general, whether for 
-extravagant sweets or other sweets, to 60 per cent, of the amount used during 
1915, which it is understood was about the same as that in 1914. On the other 
hand, there is no intention to interfere with the distribution of sugar used for the 
making of jam or marmalade. The Food Controller hopes to be in a position 
when the fruit season comes on again to make a liberal distribution of sugar for 
this purpose. 

So far so good; these restriction.s on sugared goods are along lines which we 
have all along ventured to indicate wore desirable. The next step, we take 
it, will be to regulate the price of sugar itself (as well as certain other foods) to 
the consumer. For the present it is known that not only sugar but grain and 
potatoes are to be supplied to the public thiough Government agency. The farmers 
are to be paid certain prices for their crops and the public will doubtless benefit by 
a more or less fixed price for the retailed article. But as the supply is necessarily 
somewhat limited, while the earning power of the populace (at all events in its 
more numeroiis elements, the so-called working classes) has increased appreciably 
of late, it seems a foregone conclusion that some form of rationing must be insti¬ 
tuted. Only this will prevent the more prosperous section of the community from 
hoarding in excese at the expense of their less fortunate brethren. It will also 
put a stop to the present unfair discrimination practised by retailers in demanding 
orders for other food as a condition of sugar being sold—orders which in some 
oases have run as high as 5s. worth of goods per lb. of sugar, and have naturally 
worked to the disadvantage of the poor. It may be added that whatever measures 
axe decided on in order to regulate the sugar consumption they will be more 
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readily workable iu that the Bojral Oommiseion on Sugar Supply is being put, as 
we ttud-eretand, under Loeu Dbvonboet’s presidency. 

With the dawn of a new year, there is a widespread feeling of hopefulness as 
to the early termiiiation of the war. But it is not, on the side of the Allies, due 
to any slackening in resolve to achieve the objects they have set out to gaiiif 
Their resolution is unimpaired, and their plans are being drawn up on a scale that 
does not reckon on any early cessation of hostilities. But in spite of this, indica*^ 
tions are not wanting that the enemy has passed the zenith of his success, and his 
decline and downfall may be accelerated by a variety of causes* But the hope 
that this will prove to be so must not allow any slackening in the effort to bring 
it about; and those who have the say in the matter are fortunately convinced that 
nothing should be left to chance. Hence the expedition with which sundry 
measures are being introduced to easen the stringency of war-time existence. 
Such measures, if wisely conceived, must prove of incalculable benefit for all 
future, and the country will not regiet the fiery trial through which it has passed 
if the gain is commensurate. ___ 

A New Era for Agriculture in the United Kingdom. 

The submarine war on British and neutral shipping, to which the Germans 
have directed all their effoits of late, has met with a suflScient degree of success 
to force the authorities at home to resort to revolutionary measures in dealing 
with the food suppl}. But whatever the menace should involve for us during the 
war itself, it promises in its larger results to prove something of a blessing in 
disguise, inasmuch as it has piecipitated measures for the revival of British agri¬ 
culture ; and we may shortly see a veiy considerable expansion in the home¬ 
grown proportion of the food supply which the United Kingdom annually requires. 
Once the expansion is a fact, it is hardly likely that the increase will he allowed 
to suffer any appreciable decline in post helium days The country will have had 
too close an escape fioin real food shortage to readilj^ forget the lesson. 

The plans of the Board of Agriculture, under its new President, Mr. Prothero, 
who is a practical agiiculturist, are not yet complete ; but it is already clear that 
among the measures to he taken are the regulation of the labour supply, the 
guarantee of a fair pi ice for some years for certain crops, the adequate provision 
of manures, and, what is perhaps most interesting, the organization of a system 
of labour-saving agiicultural machinery for cultivating the fields. Such machinery 
will doubtless be loaned by aiiangement to needy faimers to enable them to get 
their fields tilled and the subsequent crops reaped; and it should prove not only 
a valuable experiment in the way of co-operative cultivation, but should also 
demonstrate the advantages of labour-saving appliances and teach the fanners a 
useful lesson. While there are of course many exceptions to the rule, the fact 
remains that the British farmer is a naturally conservative person and is not 
»8ttui‘ally disposed to undertake any radical experiments. To do him justice, 
however, he has till now never had the encouiagemeiit of State aid to further him 
in any research he might have been inclined to make; and, as has been pointed 
out, * he could hardly in consequence be expected himself to sink money in experi*- 
ments which might not bring in any practical return. Sugar beet culture supplies 
an illustration of this point. But now that the State is obliged for nations 
reasons to control the country’s agriculture it must see to it that what improve¬ 
ment is made is lasting. 

Nothing has been said lately as to the immediate prospects of the British 
beet sugar industry. Lack of seed spoilt any chance Cantley had last year of 
making a profitable crop. But even were the seed forthcoming for 1917 thelaci 
_ 1 j g isw, aw. ~ ^ ^ 
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has t6 be laeed that we have only one sugar faetory in existence, and it is hardly 
liheiy that the Gcrvernment will care to hustle the construction of any additional 
ones for next autumn’s crop. Wonderful stories could no doubt be told of the 
speed with which new factories for making war material have been erected on 
almost “virgin soil” in this country; but it is not likely that the same policy 
would be adopted as regards sugar factories, nor can in our opinion any such step 
be recommended, inasmuch as it is very important that when the next sugar 
factory in this oesUntry is planned it should be designed on the most approved 
lines (which Cantley with its Steffen process most certainly was not) so as to 
minimize the risks from various more or less preventible forms of failure and 
pi*esent a chance for a real test of our ability to produce sugar profitably. For 
these reasons time should be allowed for a well-thought-out scheme But there 
is no reason why 1918 should not see its inauguration on an appreciable scale. 
Till then, all surplus land and agricultural labour will probably be devoted to the 
production of the more familiar grain and root crops. 

The prospects of sugar beet cultivation receiving in the end adequate attention 
are certainly enhanced by the fact that Mr, T. H. Middleton, C.B., Assistant 
Secretary to the Board of Agriculture, has been appointed head of the new Food 
Production Department which has been organized within the Board of Agriculture. 
A few months ago we had occasion to reproduce in our pages* this gentleman’s 
sudCinct survey of the advantages to German agriculture of sugar beet cultivation 
and we are sure that given the chance he will not be slow* to apply the same 
principles to agriculture in this country also. We therefore look forward to 
some pleasing developments in the near future, though any immediate action 
seems precluded owing to the more pressing demands on home farmers for the 
supply of grain and potatoes. But the experience that is sure to be gained in the 
revival and organization of our agriculture will later on much facilitate the 
successful introduction of new crops and crop rotations. 


Soil Aeration In Agriculture. 

Mr, A. Howard, 0,1.E,, thq Imperial Economic Botanist at Pusa, India, in 
the course of a lecture delivered last February to the Board of Agriculture at 
Pusa, emphasized the importance to Indian agriculture of soil aeration. Want 
of aeration in the soil is in India the great bar to progress in the impiovement of 
crop varieties, and until this is removed comparatively little can be accomplished. 
As it happens, alluvial soils such as are found in the valleys of the Ganges and the 
Indus do not lend themselves readily to soil ventilation, inasmuch as, being com¬ 
posed of fine parades, they pack very readily and always run together on the 
surface after the usual tropical rains to which they are exposed in the monsoon 
period; the result is a well-defined surface crust which subsequently effectively 
impedes aeration. Now defective aeration, besides interfering with the lespiration 
of the active cells of plant roots and of the soil bacteria, exercises a profound 
itiilaenoe on the development of the root system of plants; crops are found to 
develop only superficial roots and are then particularly liable to the harmful 
effects of drought, for all high yielding and drought-resisting varieties are deep- 
rooted. Thus, any appreciable interference with the supply of air to roots must 
lead to a wilted poverty-stricken condition of the crops and to a diminished yield. 

The remedies Mr. Howard advocates include the more thorough diainage of 
the land after rains, not only locally by means of field trenches, but also by 
providing a better outflow for the tributary streams, which too frequently are 
hlficdced by continuous embankments with an insufficient number of culvert s. 

—— 1 j 1916, 354. ~ 
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An extension of green manuring is also strongly advocated, but its most successful 
application is found in conjunction with a sj-stem of introducing into the soil a 
leavening of tile fragments or stones to assist in breaking up the caking of the 
finer particles of soil. When such tile fragments, or thikra as they are called in 
India, are added to the soil to the extent of about 60 tons to the acre, exceedingly 
striking results are produced and the crops are greatly increased. On the other 
hand, green manure when put into imperfectly aerated and badly drained land 
can only have a harmful effect. 

Touching on the effect of soil aeration on particular crops, Mr. Howard said 
that, as regards sugar cane, *‘the Dutch planters of Java have learnt by long 
experience, in growing cane on heavy soils, that there exists a close connexion 
between the yield of sugar and soil aeration and that the destruction of the 
porosity of the soil does great harm to the crop. The attention paid to the 
aeration of the soil in Java is one of the factors on which the development of 
the sugar industry in that island depends. The circumstances of the island are 
such that a large supply of rice has to be grown to feed the people. Rice and 
sugar cane often have to be grown alternately on the same land. It has been 
found that the only way to grow sugar cane on such land is to pay great attention 
to drainage and to aeration. If this is neglected, the cane suffers. One of the 
best methods of meeting the present competition of Java sugar in India is to 
improve our soil aeration just as the Dutch have done. This will increase the 
yield and quality of the juice and augment the outturn. Nowhere is bettor 
aeration for sugar cane so necessary as in Bihar. We shall not derive the full 
Benefit from new seedling canes unless we pay great attention to aeration in the 
sugar tracts of Northern India.” 

Argentina. 

Private advices from Argentina repoi t that very trying climatic conditions have 
been prevailing there of late in the Tucuman district. The winter was a terrible one 
and a record breaker for fiosts following on severe drought; and when the worst of 
the winter was over there was still a continuance of the drought, no rain having 
in fact fallen for seven months. Some of the new plantations are as a consequence 
suffering considerably, pai ticularly from the borer (7>i«fraw sarcharahs) and much 
ratoon cane has been hopelessly lost. The drought has boon very general, 
and Argentina’s grain crop, the country’s principal resource, is almost a total 
failure, in consequence of which it is probable that the Government will have to 
prohibit exportation. Incidentally, the Argentine Government has just issued a 
decree which permits of the impoitation of 76,000 tons of sugar, 55,000 tons of 
which will be refined. This will surpass the calculated needs of the country by 
50,000 tons, and is likely to affect prices seriously. In any event, it is bound to 
hamper for the present the endeavours of men like Mr. A. 11. IIosknfeld to carry 
out much needed reforms and extensions in the native sugar industry ; and this 
is a point which is greatly to be regretted. 

The Influence of Weather on the Crops. 

This, we might add, is only one of the many instances which emphasize the 
necessity entailed on a country like the United Kingdom (where sugar is a wholly 
imported commodity) of ensuring that its sugar supply be drawn from a sufficiently 
varied number of sources as to eliminate the consequences of one or more of these 
sources failing owing to adverse weather conditions. The marked influence which 
the failure through this cause of the Continental beet crops had in bygone days on 
sugar prices (when we were so dependent on this given source of sugar supply) has 
been again and again portrayed in our pages; yet there have been numerous 
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advocates of the cheap sugar school who have persistently failed to see its signific¬ 
ance. Even since the war broke out and we have paid the penalty for previous 
shortsightedness, there has been a tendency on the part of this same school of ^ 
thought to assume that when beet fails us there are always Cuba and Java to come 
to the rescue. It only needs, however, a considerable failure of the crops of one 
or other of these islands to bring along a very considerable shortage of the world’s 
sugar supply; and it is not beyond the bounds of possibility that Cuba’s output 
may some season suffer a serious diminution, either owing to drought or through 
the outbreak of some serious disease of canes or cattle. It is therefore incumbent 
on the United Kingdom to do what it can within the next decade to extend the 
production of cane sugar in the various tropical and semi-tropical possessions of 
the British Empire, and not to leave the supply to be provided in the aggregate by 
a few neutral countries and their colonies. 

British Sugar Policy and American Opinion. 

The endeavours of British sugar interests to increase the supply of sugar 
grown within the Empire, including the inauguration of a beet sugar industiy at 
home, are being watched with considerable interest and sympathy m American 
sugar-producing circles. The latter have learnt by experience the marked benefits 
accruing to such an industry as sugar growing by reasonable measures of 
protection, and they have long thought the laisser fairs policy of past British 
Governments a perfectly incomprehensible thing. Their sympathies naturally go 
out towards British colonial cane planters who for years have had to struggle 
under a selfish free trade regime, and they are largehearted enough to wish that 
the benefits that they themselves have reaped should not be altogether denied 
their British colonial neighbours. Americans realize with justice that in the sugar 
industry there is scope for more than one area of production, and they deem that 
it ought to be possible for Great Britain to have her own supplies of sugar without 
the American crop becoming a glut on the market. Americans, in short, 
believe that the domestic and colonial sugar production of the United States can 
bo profitably absorbed by their own or adjacent populations, and they are content 
to carry on their industry on the assumption that there is room for all. 

If evidence wore wanted, it is surely to be found in the following remarks in 
n letter received just recently from a distinguished American sugar expert who 
has had much to do with the organization of sugar production in the United States. 
“I make no rules,” he writes, “for iny own country which I am not able to 
endorse for other countries, I believe that the produceis in each country should 
bo so protected that they can, in so far as they are able, control their domestic 
markets and shut out the rest of the world except for commodities which they are 
not fitted to produce. Then let everybody fight for international trade as best they 
can. Of course the fittest will survive in this, but that will not ruin such 
countries as cannot compete with the world. Their home trade will support them. 
In other words, limit the gamble to international trade. Make that the unneces¬ 
sary pie and cake, but conserve the home trade for, and let it be, the necessary 
bread and meat of the home producers. Where England’s scheme has been 
wrong is that she has made a gamble of both the home and foreign tiade, while 
other nations protected their domestic markets. I hope that now free trade in the 
world is dead. It did us some good that you were free traders, but we can afford 
to forego that benefit, if it will make your people prosperous, as I am sure 
it will.” This view of an observant American student of economics is very 
welcome to those of us who have for years fought for the more adequate recogni¬ 
tion of British trade and production, and we are very glad to publish such a 
testimony. 
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British versus American Sugar Machinery 

A disputed American Consular Report. 


Considerable indignation appears to have been aroused in interested American 
circles by an official Eej)ort prepared by a United States Special Agent, Mr, 
Gihato Harris, on “ Cano Mill Equipment for the West Indies,’* which was 
printed in Government Eoport No. 239, issued last October, and commented 
adversely on the quality of certain American sugar inachiuery as compared with 
some of British production which he considered the standard. This report is given 
below ; it is not the first time that American Consular agents have ventured to 
criticize these productions of their country in terms which have not been exactly 
palatable to those concerned; but it would almost appear that in this instance he 
has drawn his conclusions more from particular local instances that have come to 
his notice than from any general survey of the whole area of the West Indies 
where sugar machinery exists in operation. Certainly it is not the experience of 
those who have visited the sugar making establishments in that part of the world 
that any mills worth mentioning are left exposed to torrential rain and tropical 
sunlight from one season to another,’* and makers of modern American machinory 
might indeed be pardoned for not allowing a sufficient margin of strength to stand 
such uncommon treatment. 

The Report to which oxcejition is taken by the American makers is as 
follows — 

** American mills are not regarded with the same favour accorded those of English 
make. It is complained that the Ameiican mills do not ‘stand up under the work ’ as 
do the British machines. Most of the owners use equipment very roughly, leaving it 
exposed to torrential rain and tropical sunlight from one season to another. As a rule^ 
the cane mill operatives, through ignorance, do everything that ought not to be done, from 
overteeding the rollers (by jamming in too many stalks at once) to all other conceivable 
and inconceivable ways of abusing machinery and exercising lack of judgment or care. 

“ Only apparatus of the utmost solidity and simplicity can stand such treatment and 
remain efficient. This the cane mills made by a firm in Derby, England, are claimed to 
do. This make of mill appears to be generally the standard of excellence in the West 
Indies and it is preferred to any other. Various makes of cane mills have been tried, but 
the conclusion regarding the Derby mills remains. Nor is this preference confined to the 
West Indies. In several countries of Central Ameiica I have heard these same mills 
alluded to as being the best to be had in wearing qualities and general serviceability. 

“ Some mills of American make are undoubtedly being sold in the West Indies now, 
but the mam argument for their sale is the difficulty of procuring the English mills. As 
between the two makes of cane mills, ordinarily, there would be no argument. The 
buyer would take the English mill. If he has used it before, he found it satisfactory and 
durable; if he is making his first venture in the use of a cane mill, he has heard of it from 
his neighbours. The West Indian is a conservative and prefers to follow the beaten path 
in the expenditure of his money.” 

A member of the firm of the Fulton Ironworks, who are probably the largest 
makers of sugar machinery in the States, takes up the cudgels on behalf of his 
confreres in the following comments :— 

“This is a fine statement to^appear in an American official document. Mr. 
Harris makes the broad statement that English mills are standard throughout the 

I For this and the quotations that follow, wo are Indebted to our Now York contemporary, 
FcLCis about Sugar. 
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West IndieSi and rushes into print to repeat a statement used by our foreign com¬ 
petitors to the effect that American mills do not ‘ stand up under the work as do 
the British.’ We believe that this kind of report made by our special repre¬ 
sentatives is an absolute detriment to the efforts of American manufacturers. 
Even if our competitors and some of the foreigners resident in these islands make 
these statements, we do not believe it is proper to have them appear in official 
Department of Commerce documents. " 

“ We repudiate this statement most emi)hatically and are able to prove our 
repudiation. What success then do you suppose we would have in trying to sell 
a sugar mill to a prospective purchaser in the West Indies, Central, or South 
Amenca if he should flash on us a copy of the official document issued by the 
Department of Commerce at Washington which states that a certain make of 
English mills is the standard of excellence in the West Indies and is preferred to 
any other P 

“ Also ‘As between the two makes of cane mills, ordinarily there would be no 
argument.’ This is a statement which is not founded on facts. There is always 
an argument when it comes to the sale of machinery, and we can get the best of 
the argument every time if the question of quality is considered. They do build 
cheap machinery in Europe and they build cheap machinery in the United States, 
but if the purchaser is looking for value commensurate with his investment he can 
buy just as good, if not better, nmchineiy in the United States than he can in any 
country of Europe. There may be a racial prejudice against the American 
machinery, but this does not prevent the American manufacturer from putting up 
a stiff argument os to the value of his product. 

“ Mr. Harris says plainly that the only reason we can sell American mills in 
the West Indies at the present time is because they cannot procure English mills. 
This is fine advertising matter for one of their representatives to circulate. We 
have sold mills in the West Indies in active competition with all European manu¬ 
facturers long before the war and will continue to do so long after the war. We 
have actually sold American mills for cash when foreign manufacturers have 
offered their mills on time payments extending over four years. We will make 
the broad statement that the Ameiican mill is the best mill manufactured in the 
world to-day. 

“We are not looking for advertising for our own mills—we do not need it—but 
the fact that on many cane plantations in the West Indies we are taking out mills 
of European manufacture and leplacingthem with mills made in St. Louis, Mo., 
U.8.A., is sufficient proof that the quality of American machinery is such that we 
need make no apologies for it. 

“ Instead of boosting American made goods and endeavouring to show that 
they are bettor than everything else, our special representatives, along with a 
number of magazine writers, take special delight in printing the alleged fact that 
American manufacturers do not know how to handle export business and that if 
they do get the business they do not furnish machinery which will stand up under 
the duty for which it is purchased. 

“ We have had occasion previously to this time to take exception to reports sent 
in by representatives of this government. We have been actively interested in 
assisting the promotion of associations for the extension of American trade in the 
West Indies, Central and South America, and we are rapidly coming to the 
opinion that this work could be better accomplished if these special agents were 
kept out of these countries, or, at least, if some care is exercised in editing their 
reports before they are published.” 
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This is certainly a vigorous protest; and coming from a member of a firm 
who have long turned out machinery of good repute, it is probably justified where 
the best American sugar machinery is concerned. But, as likely as not, the 
complaint made by Mr. Habris does not refer to plant of modern construction, 
but to that which has seen a decade or more of service; and if this is so, then 
there are other critics too who would claim that, comparing only those mills 
which have seen at least ten years’ work, the average American mill has left 
something to be desired as compared with the average British production. 

We think it is the case that where the best types of multiple crushing instal¬ 
lations of comparatively modern construction are concerned, the excellence is in 
either instance of a sufficiently high and close order to make comparisons between 
British and American machineiy a matter of individual taste and opinion, and 
while one party will have its own evidence in the matter of superiority, the other 
side will not by any means lack reassuring reports to the contrary. So the 
purchaser must make his final decision on the score of other factors, of which 
“period of delivery” is generally a very important one, and one moreover which, 
since the revival in sugar prices and the corresponding activity to extend or 
replace existing sugar machinery, has gone by chance entirely in favour of the 
American makers. Had Great Britain kept out of the war and maintained her 
commercial activity, there is no doubt that a different tale would now be told as 
to the derivation of the machinery which for some months past has been pouiing 
into the sugar areas of the Caribbean Sea; the Ameiican makers would not by any 
means have had it all their own way. This temporary advantage to one side affects 
the situation so materially that no fair compali^on can reallj^ be drawn at the 
moment from the way orders are placed ; and we shall probably have to wait till 
the war is well over ore this drawback is eliminated. 

It has always been a tendency of American machinery construction to favour 
a type of production which is cheap and light rather than durable ; it is argued in 
support of the custom that by this means it is easier to scrap an out-of-date 
design and replace it by an improved unit which will combine the results of more 
recent experience. British machinery on the other hand has in the past had an 
unrivalled record for durability and longevity. Typical instances of the two 
kinds may be cited in locomotives and motor cars. Amei ican locomotives have 
not as a rule been built to last, while in England scores of locomotives are still to 
be seen running, bearing dates of the eighties of last century. Then as regards 
motor cars, America has made a speciality of the cheap runabout which has not as 
a rule been noted for a lengthy life, and when run in comparison with British 
products in this country has almost invariably proved more expensive to maintain 
even though the first cost was much lower. That there are certain makes of 
American cars which are not only expensive to buy but are of as high class 
construction as the average good class British model, is much less generally known 
this side of the Atlantic; the more prevalent cheap-to-buy and expensive-to- 
maintain class of American car has had a much wider vogue and tends to prejudice 
public opinion against American cars in general, in spite of the fact that the 
standard of American construction in this line has of late improved greatly. 

In the sugar machinery market experience has undoubtedly been somewhat 
analogous. Those who have had occasion to compare the best Biitish machinery 
of bygone days with the contemporary American machinery have frequently had 
good cause to prefer the former, the American mill having been too frequently 
extremely light and unreliable. Consequently in Cuba, mills made in the United 
Kingdom were preferred by the owners of factories to mills made in the United 
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States; indeed, previous to the intei-vention of the latter in Cuban affairs prac¬ 
tically all the first class houses in Cuba were equipped with British mills. But 
with the introduction of American capital in that island the demand naturally 
grew for American plant, and as the latter has improved greatly of late years its 
extension has been considerable. 

As regards particular designs, there is also this to be observed. British 
makers were slow to realize the advantages of the big multiple mill, and it was 
left to American makers to lead in their introduction. The results warranted an 
extension of this type and American machinery houses have ever since been to the 
front in such production. Even here, though, it is claimed that their success has 
been due to their basing their principal dimensions on the more durable British 
practice. On the other hand, even among American expert advisers there are not 
lacking those who hold that the smaller American cane mills do not compare as 
favourably as do their larger outfits with European machinery, and as a con¬ 
sequence, where the delivery restrictions will allow, the European type is still 
prefen*ed by firms who want an up-to-date and substantially constructed 
equipment of moderate output. 

It may be the case as stated by the Fulton Co. that certain mills of British 
construction aie now being replaced by new American machinery; but in view of 
the age of some of these British mills* the fact would not be in the least surprising, 
as the demand nowadays for mills of large capacity to deal with greatly extended 
areas of canes would make the retention of the older plant unremunerative in 
most cases. 

But, as we remarked above, the most pressing factor which at present 
influences the placing of new orders for sugar machinery is that of prompt 
delivery, so as to take advantage of the large profits that accrue while sugar is at 
its present high price. There has been phenomenal activity in Cuba as elsewhere 
to get new plants and so increase the areas of cane grown and the sugar produced ; 
and in view of the demands of the military authorities in Europe on the engin¬ 
eering shops of sugar machinery makers, it was a foiegone conclusion that the 
hulk of all recent orders for plant would go to America. With sugar pi ices as 
they are at present it is quite conceivable that even badly designed machinery, 
which would need to be scrapped after the war, can be made a paying proposition 
just now. The profits of one or two crops would doubtless wdpe off the cost of 
the new machinery and still leave a handsome balance. 

After the war, while competition will remain very keen, we opine that 
American makers will no longer have it so much their own way. Indeed in the 
opinion of some ohserveis, there is little doubt that when British cane sugar 
machineiy manufacturers are in a position to revert from war work to their 
customary speciality, the quality of their mills will soon raise them to their old 
pre-eminent position. Be this as it may, the inevitable competition that will 
result will be all to the benefit of the mill owner of that day. 

Proposals submitted by the Russian Minister of Finance for the temporary remission 
till next September of the Customs duty on imported sugar have been approved by the 
Russian Government. They stipulate that a quantity of sugar not exceeding about 322,600 
tons shall be admitted free of such tax and only he liable to the excise duty as levied on 
all native Russian sugar. ___ 

1 Vide the 40-yeai‘old mill at St. Croix referred to in our October 1916 issue, p 4^13. There 
is also a case in Cuba of a Mirrlces mill made in 1861 which ran till a year oi tv\o ago and 
then was replaced by a modern American mill. 
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Notes on American Sugar Production. 

(From our American Correspondent.) 

At tbe present time every field of sugar production within American territory 
is enjoying a period of prosperity which naturally is leading to increased production. 
Quite the most remaikable progress in this direction, however, is being scored ^ 
the beet sugar industry. Perhaps this is because it has the most room for gro^h, 
for the Department of Agriculture has estimated that there aie in the United 
States no less than 274,000,000 acres adapted to sugar beet gi-owing, while the total 
area planted to beets this season, although the largest in the history of the 
industry, is only 768,000 acres, or less than one acre in 350 of the available total. 
The cane growing sections of the South, Hawaii, Porto Rico, or even the Philip¬ 
pines, present no such field of potential expansion as this. 

Witliout going too much into the histoiy of the American beet sugar industry, 
it may be lemarked that its real growth dates from tbe year 1897, when the 
Dingley Tariff Law placing a protective dut}^ on sugar was enacted, The pro¬ 
duction of sugar from beetroot in 1898 was 32,000 (long) tons. For the present 
season tbe estimated production is 815,000 tons, which represents an increase of 
over 2400 per cent, in eighteen years. The subjoined table shows the production 
year by year since 1900 : — 


1901 .. 

.. 76,859 

1909 .. 

.. 380,264 

1902 ... 

... 164,897 

1910 .... 

,, 467,562 

1903 .. 

.. 196,004 

1911 .. 

.. 465,611 

1901 ... 

... 214,825 

1912 .... 

.. 636,368 

1905 .. 

.. 216,173 

1913 .. 

.. 620,131 

1906 ... 

... 279,392 

1914 .... 

.. 654,822 

1907 .. 

431,797 

1915 .. 

.. 644,690 

1908 ... 

... 413,954 

1916 .. . 

... 815,000(e8timated) 


It will be noted that the year 1915 showed a decrease in production as com¬ 
pared with 1914, a condition traceable to the free sugar clause of the Underwood 
Tariff Law which was scheduled to take effect on May 1 of the present year. 
Following the enactment of this measure eleven beet sugar factories that had 
been in operation were cU)sed. While it was reasonably certain before the close 
of the last planting season that tbe fiee sugar provision of the law would bo 
revoked, a number of these factories were unable to reopen duiiug the present 
season. Piactically all of them, however, will be in operation another year and, 
in addition, a dozen new factories are under construction which will bring the 
total number up to 90, while a number of others are projected which may or may 
not progress rapidly enough to begin operation during the next campaign. 

One of the serious obstacles to tbe eaily progress of the beet sugar industry 
in the United States was the prejudice among the farmers against beet growing 
which had to be overcome. The American farmer, particularly in the West 
where the beet industry has made its greatest giowth, is accustomed to extensive 
lather than intensive cultivation. He favours crops which can be handled 
largely by machinery, with a minimum of hand labour. In most cases the 
farmers did not have at hand the labour needed for thinning and cultivating the 
beets. 

To meet this condition the beet sugar companies undertook to supply the 
farmers with seed and to provide, either directly or through sub-contractors, the 
hand labour necessary for cultivation. They also furnished the semcos of skilled 
agriculturists to advise the farmers as to the handling of their beet fields. 
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This system has persisted, although in communities whore the industry has 
been established for a number of years it is no longer difficult to persuade the 
farmers to grow beets. Aside from the attraction of beetroot as a fairly certain 
and highly profitable cash crop, the fanners have found that by growing beets in 
rotation with their other staple crops such as wheat, corn and oats, they are able 
to increase the yield of the latter by some 25 to 50 per cent., so that they have a 
double reason for favouring beetroot cultivation. 

Another factor encouraging the expansion of the acreage devoted to this crop 
at present is the attractive prices which the boot sugar companies are able to pay 
the farmers with the presetit high value of sugar. The prevailing price for beetroot 
this season is six dollars the slioit ton, and most of the companies are increasing 
this figure from fifty cents to a dollar the ton for the coming season. With this 
stimulus there iindoubtedly will he a marked increase in the area devoted to 
beetroot cultivation during 1917. 


Russian Sugar Notes. 

The enactment of the decree of the 23rd October, admitting 20,000,000 poods 
of sugar duty free during the period extending to 14th September, 1917, fiiuiishes 
an occasion for reviewing the position of the Russian sugar industry and trade 
during the past few years, and estimating its prospects for the immediate future. 
As a direct consequence of the war the sugar industry has been put iutoa remark¬ 
ably difficult position. Its supplies of raw material have been curtailed, and the 
cost has been greatly augmented, whilst labour has been scarce ; and, owing to 
transport difficulties, deliveries of raw material to the factories and of finished 
sugar to the consumers, have been most imperfectly effected. From every point of 
view the state of the sugar trade can only bo described as abnormal: and it may 
be said that the only parties in it that can contemplate its piosent situation with 
any satisfaction are those who hold sugar, whether they be factoiy owners or 
speculators ; for the price has risen so high as easily to cover the cost and leave 
an excellent margin of piofit to the sellers. The position is very clearly explained 
in a statement just issued in Petrograd on the sugar question generally. 

The Russian production of sugar has been maiked since the beginning of the 
war by successive declines. The area devoted to beetroot growing has been 
reduced, the quantity of sugar produced from the beetroot has decreased, and the 
quantities or balances carried over from one campaign to another liave been 
successively smaller : and all the time the demand for sugar on the inland market 
has been growing, notwithstanding the difficulty in procuring the article, and the 
great rise in price. In the year of the opening of the war the total quantity 
of beetroot sugar produced was 104,718,921 poods : in the second year of the war 
the production shrank by 13,432,105 poods, making only 91,286,756 poods ; and 
the third year of the war works out with a leduced beetroot growing area from 
670,124 dessiatines in 1915 to 589,862 dessiatines in 1916, and the collection 
of beetroot shows an estimated decline of 100,781,000 poods, from 715,992,000 
poods in 1915 to 615,211,000 poods in 1916, presaging of course a further con¬ 
siderable decline in the production of sugar. Thus, according to data collected by 
the managers of the Pan-Russian Sugar Manufacturers Company, on 1st October 
(o.s.) the sugar production was expected to yield 13*7 per cent, of the weight of 
the roots. That is to say, 65'7 funts per 12 poods, or berkovetz, which would give 
a total quantity of 84,096,000 poods (1,355,300 tons). 
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Along with the reduction of the quantity of sugar available it is observed that 
the inland demand for sugar has considerably increased. In the first year of the 
war, stimulated by the mobilization of the military units, and by the suppression 
of the traffic in vodka, the national spirituous drink, the increase in the demand for 
sugar in the country made a big jump upward of about 10,000,000 poods, from 
84,515,018 poods in the 1913-14 campaign to 94,482,421 ^ods in the 1914-ld 
campaign. In the succeeding year, there was not such a striking increase in the 
demand: but it was important enough, and was the more remarked on in Bussian 
sugar circles, as the sugar producers expected a reaction, that is to say, a consider¬ 
able decline compared with the preceding campaign as a result of the difficulty 
that had been experienced in delivering the sugar to the various markets. In the 
event there was an increased demand, measured by about 5,500,000 poods. If we 
take for the current campaign the demand for the inland market, along with what 
is required to satisfy the demands of the P(?rsian and Finland markets, to be about 
105,000,000 poods (say 1,700,000 tons), then the deficit expected in the current 
campaign’s production, ylua the small balances carried over from the operations of 
the preceding campaign, works out at about 15,000,000 to 20,000,000 poods (say 
242,000 to 322,000 tons). 

As a balance had to bo struck and the difference made good on behalf of the 
national economy, an examination of the situation showed that this could be 
accomplished in only one way, namely by the importation of sufficient sugar to 
make up for the expected shortage. What prevented the importation of sugar 
before was the high tariff wall erected to prevent it. The decree referred to 
suppresses the tariff for the period and quantity specified, but the importers of 
sugar will pay the same excise as is paid for sugar made in the country. 

Thus the outlook for sugar if the present campaign should run normally is 
poor enough. But it has begun very badly. The beetroot has not been delivered 
to the factories either regularly or pioportionately to the quantities collected in the 
fields, and when we add to this the serious shortage in labour owing to the large 
numbers of workers called to the colours, it is easy to understand that the initial 
months of the 1916-17 campaign indicate clearly enough that the production of 
sugar must not be expected to correspond to the quantity of beetroot either sown 
or gathered. The number of factories working is of course considerably smaller 
than in preceding years, but they are of sufficient capacity to have handled all the 
beetroot easily enough, if it had come forwaid in time. It will be remarkable 
indeed if a further Ministerial decree has not to be issued inci easing the quantity 
of sugar that may be imported duty free. Such is the position of the sugar 
industiy to-day. 

Presuming a continuance of the war with a further drain on the labour of 
the country, and corresponding uncertainty in the minds of the beetroot culti¬ 
vators, one may wonder whether a further reduction in the beetroot area may not 
have to be registered during 1917. But perhaps it is better to leave the future to 
speak for itself. The present constitutes sufficient for a study. The sugar 
industry will require great vigour and unremitting vigilance to ensure a production 
in this campaign approaching the estimate, whilst the question of distribution will 
undoubtedly give much cause for anxiety on the part of both the transport services 
and the consumers. 


The British Sugar Commission has had to consider all sorts of applications for supplies 
of sugar, but it is hard to see the justification for refusing to grant special facilities to 
pharmacists for obtaining sugar for the making of lozenges and tablets of a medicated 
character. 
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The Royal Commission on the Sugar Supply, which has continued to exercise 
•entire control of the British sugar market during 1916, has successfully overcome 
all difficulties of freight and exchange and has succeeded in keeping the refineries 
of London, Liverpool and Greenock in full employment. This has been no easy 
task, as supplies coming from Java have been of uncertain arrival, owing to their 
having to follow sea routes dictated by the exigencies of war. 

The principal source of the raw sugar supply has however been Cuba, where 
under the stimulative influence of a highly remunerative price the crop has been 
exceeding all records. When it is considered that the average price of Cuba’s last 
pre-war crop, basis 96°, was about Ss. to Os. per cwt. f.o.b., and that during the 
past year it has averaged about IBs. to 19s. per cwt. f.o.b., it will be seen how 
great the inducement has been for the Cuban planter to extend his cultivation and 
how financially capable he is to equip his estates with phint of the newest and 
most improved description. It is thought not unlikely that Cuba may follow the 
lead of Java, and adapt her centrals to the manufacture, in part, of white sugar 
suitable for direct grocery consumption. 

Java came next in contributing to our raw sugar supply. The present crop 
has been somewhat reduced by drought, but that now maturing gives promise of 
proving a record, namely 1,560,000 tons against 1,198,000 tons in 1916. The 
proportion of white sugar now maniifactuied there is of excellent quality and is 
readily saleable for grocery purposes. 

The entire production of Mauiitius crystals, amounting to 'well nigh 200,000 
tons, was secured by the Royal Commission; but under an arrangement entered 
into with the hVench Government early in the year, to make ptuchases on combined 
account, the cargoes of these sugars as they come forward are being ordered to 
French pf>rt.s. 

Our own West Indian Crown Colonies have proved disappointing, and notwith¬ 
standing remunerative prices they liave shown little or no expansion m their 
cultivation. It is well understood that they are capable of raiding greatly 
increased crops—that Jamaica, now producing only 15,000 tons for expoit, could 
be made to yield 40,000 to 50,000 tons, and that British Guiana, with its present 
crop of 120,000 tons, possesses Hufficient area for immense extension. It would 
appear, however, that without guamntee of security against unfair competition in 
the future, the lequisite capital for such extensions cannot be obtained. 

The full American sugar duty on importations from neutral countries is 
equivalent to rather over 5 n. 9d. p<*r cwt., hasi^ 9(F, \^ith a prcfoiential ieduction 
of 20 per cent, on Cuban sugars, and wuth froedoin from duty on home-grown 
beetroot, and cane sugar from Louisiana and the Ameiican C(donies. These 
preferential and free sugars die, however, sold on a duty-paid basis, and in that 
way enjtiy a substantial bounty. It is interesting to obsoivo the development of 
these crops under the fostering influence of preference. Porto Rico, which, before 
becoming an American colony in 1898, produced only 50,000 tons, has now a crop 
of 450,000 tons; Hawaii, with formerly' 225,(M)0 tons, bus now 575,000 tons; 
while United States beetroot, which then yielded only 35,000 tons, is now 
estimated to produce 840,000 tons. 

The consumption of sugar in the United Kingdom iii 1913, the pre-war year, 
was about 1,800,000 tons, of which 9*10,000 tons were produced by our o'wn 
refineries, and the remaining 860,000 tons were refined sugars imported chiefly 
from Germany and Austria, The consumption for the pas t year has been reduced 
1 Abridged fr^ Uio Annual Review published by Messrs. William Counal & Co of Glasgow. 
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to about 1,400,000 tons, of which about 850,0o0 tons have been from our own 
refineries, and 550,000 tons have been from importations and stocks of white Java, 
American granulated, and Mauritius crystals. The market could readily have 
absorbed a much lai’ger quantity of refined, but, from freight difficulties and other 
causes, importations were restricted by the Royal Commission. 

During the greater part of the year special licences were granted by the 
Commission for the importation of cane sugars, not exceeding 89 per cent, polari¬ 
zation, more particularly from Brazil and Manila. These were intended to supply 
the wants of biewers and of the general trade. Oonsiderable stocks of the Manila, 
thus imported, were warehoused in London awaiting a market, and were gradually 
being disposed of at from 17s. to 178.3d., c.i.f., or at the equivalent of 26s. to 
26s. 3d., duty paid. More recently, however, the great scarcity of refined sugar 
in London developed a strong demand for these descriptions for domestic con¬ 
sumption, and prices experienced a continuous advance, resulting latterly in sales 
of Nos. 3 to 5 IIo llo, Manila, at the unheard-of prices of 448. 6d. to 45a. 6d., duty 
paid. The stocks of these brown sugars have now been well nigh exhausted, 
while the Royal Commission has lately piohibited all such importations except 
for brewing purposes alone. 

On 4th April the Chancellor of the Exche(iuer raised the duty on sugar to a 
range of 6s. 9d. to Ids. per cwt., according to polarization. Prior thereto the duty 
had ranged from 48. 6d. to Os. 4d. per cwt., to which it hud been raised on 
2lHt Heptember, 1915. To find a parallel to the present duty it is necessary to go 
back to the time of the Ciimean War. On 21»t April, 1855, the duty was increased 
by 25 per cent., which made it Pis. 9d. to los. per cwt. The price of “ good to fine 
loaves” (there was no granulated sugar in those days) was then ols. to 548., but, 
later, deficiency in supply led to active buying, and, in November of that year, 
the price had advanced to 76s. to Sis. per cwt., duty paid. The price of finest 
granulated sugar to-day is 418. 7Jd. per cwt., duty paid. 


Sugar-House Condensing Systems. 

By FRANK COXON. 

Valuable treatises liave already been published on Condensing Systems in 
general, describing in detail all the methods of producing a vacuum and conden¬ 
sation ; it is therefore not within the scope of these notes to go over again the 
ground covered by these works. 

What is intended here is merely to give a few comparisons of the merits of 
some of the more usual typos and systems found in sugar-house work, with a few 
figures on their general proportions. 

There are four distinct types or systems that can be called common practice :— 

(1) Single jet condensers with horizontal wet displacement pumps; 

(2) Barometric condensers working with dry air pumps, rotary and recip¬ 

rocating ; 

(3) Multiple jet condensers working with rotary air pumps and usually at a 

low level ; 

and (4) Rotary condensers and air pumps combined, taking in vapour and 
in condensible gases at one inlet, condensing water at another, and 
expelling the mixture at one outlet. 

It is, however, not an infrequent occurrence to find a compromise between 
two systems working, as will be seen later. 
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Single Jet Condensers and Wet Displacement Pumps. 


This system, the oldest in sugar-house practice, still holds its own for small 
units up to about a vapour capacity of 6000 lbs. per hour, and is likely to meet all 
requirements consistent with practical economy for most plants up to this figure. 

The two great disadvantages of this system are: (1) Extravagance in steam 
consumption ; and (2) heavy consumption of cooling water. The pumps having 
to handle water in bulk are necessarily compelled to run at a slow speed owing to 
the peculiar construction and design. This means a very large steam cylinder, 
bringing in its train heavy condensation and other losses common to such sources 
of ineflSciency. 

The condensers on account of their simplicity, using merely a single jet or 
ring, are compelled to use larger quantities of water than are really necessaiy,. 
quite 25 per cent, getting away without doing useful work, and when compared 
with present up-to-date f)ractice being something like 50 per cent, in excess of 
such. Where practical rules give, say, 40 lbs. of water per lb. of vapour for 
modern plants, the wet displacement system would require 60 lbs. 

It is inconceivable in the light of present day experience that factories, of 
which there are many, should still use this system when handling quantities ot 
vapour like 22,000 lbs. per hour. Many factories have from time to time )'ut 
down extra evaporators, pans, etc., and installed with them sepaiate units of 
.condensers and pumps on the single jet system, it being a frequent state of affairs 
to find four or five pumps working independently of one another. 

Great ditficiilty is experienced in convincing those responsible that a more 
modern systtnn would iieaily pay for itself in a crop by the advantages accruing 
from reduction in steam consumption and w^ater troubles. 

For small duties however the wet displacement single-jet system is used with 
comparative success on account of the low maintenance and running costs which 
balance many objectionable features. 

Proportions of condensers .—The following are practical figures found in 


use:— Lbs of vapour per hour 

1,000 10,000 

('ub. ins. capacity of body per lb. of vapour per hour , 15 .. 

Intermediate sizes being based on these two limits. Length of body is 
usually two-and-a-quarter times the diameter. 

Injection water. —The amount of water necessary is worked out from the 
following simple formula:— 

Lbs of vapoui per hour Total heat in 1 lb. vapour — 7) 
Gallons of water per hour == -r-- X- - 


Tf = temperature of tail w'atcr. 

Te = temperature of water entering. 

Very few plants are able to show a tail water temperature as near the vacuum 
temperature as 20"’F, and taking this figure as a practical one, a 26J in. vacuum 
and water at 80® F., the amount of injection water would be as follows:— 


Gallons per hour 


1 lb. of vapour 
lb 


X 


1161 — ( 120 - 20 ) 
100 80 


=r 5*3 gallons to 1 lb. of vapour 
or 63 lbs. per lb. of vapour. 

The temperature of the tail water being (vacuum temperature — 20®). 

It is the usual practice, however, to allow 60 lbs. of water unless abnormal 
conditions of the cooling water prevail, such as would result from low capacity 
cooling towers. 
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Suction pipe ,—This should have ample area and can be satisfaotorilj’' worked 
out as follows:— 

. ... . lbs of vapour per hour 

Area of pipe in sq. ins- =--» 

/uU 

to which must be added, when the corresponding diameter is found, a sum of 
^ ins. to allow for frictional losses. 

This is applicable to usual conditions of pipe lay-out which have a suction 
lift of from 10 to 14 ft. and a pipe length of from 60 to 100 ft. When greater 
heads or lifts and lengths of piping are used it is advisable to allow liberally for 
these contingencies. 

Panips ,—The pioportions of the pumps are usually set out as follows:— 

Diameter of pump. 18 in. 36 in. 

Piston speed, ft. per min. 180 .... 220 

Gross displacement per 1000 lbs. vapour per hour or piston speed 

X area of piston =: 70 cub. ft. per min. 

Ratio of Steam Cylinder Vapour per hour, 

to Pump Cylinder Lbs 

1 — 4 . 1,000 

1 — 2 . 10,000 

Where definite high steam pressure can bo guaranteed, then, of course, 
special calculations are necessary, but the latter proportions given are suitable for 
steam pressures down to 50 lbs. with a back pressure of from 5 to 7 lbs. 

Centralization ,—It is frequently the case to find an evajiorator and pan 
coupled up to one unit of condenser and pump, which is a very efficient method of 
working for small plants; for large capacities the pumps become abnormal in 
size, and individual condensing equipment is desirable. 

Dry pitinpfi .—It is a common practice to use these wet displacement pumps, 
when discarded from “ wi^t ” systems, as pumps to extract the air from barometric 
condensers, and thus “ save” the cost of a new dry air pump when converting a 
“ wet” system to diy or barometric. 

The water in the pump is still used, but hero it acts solely as a seal and is 
made up, to allow for losses, by a continual dribble from a small pet cock on the 
cold water 8 llppl 5 ^ Under these conditions it is quite safe to increase the speed 
of the pump about 10 per cent. Needless to say, the hopeless wastage of steam is 
obvious in churning continually that large body of water, and the extent of this 
wastage is gone into later. 

The capacity of such a pump is worked out on similar lines to that of an air 
pump on the dry system also shown later, but an additional margin of 20 per cent, 
is allowed for to cope with losses from large clearance volumes. 

Barometric Condensers. 

This type of condenser is the most efficient and most widely used one in 
eugar-housGs, and possesses four distinct advantages :— 

(1) Low water and steam consumption. 

(2) Centralization of evaporators and pans now possible, as the air pumps are 

of rational size for even very large capacities. 

(3) High vacuum easily obtained. 

(4) Immunity from attack by foul cooling water resulting from cooling 

tower work. 

They are built in varied forms, the chief being counter-current type and 
parallel flow type, but it is sufficient to state here that the best and most efficient 
designs should comply with the following points in construction :— 
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(1) The vapour should enter at the bottom and the air or incondensible gases 

be extracted from the top, the water being delivered at the top and 
thus forming a counter-current. 

(2) The extraction of the air should be arranged so that the air leaves the 

condenser where the water enters, thus obtaining an advantage in the 
reduction of the temperature of the air and a consequent reduction in 
volume, giving the air pump less work to do. This difference between 
the extraction of the air at the top and the extraction at a place where 
the water is hottest means often something like 8 per cent, of the 
volume. 

(3) There should be arrangements for sub-dividing the water into as small 

particles as possible, consistent with the production of normal size bodies. 

Sheets of water are not efficient, the vapour bursting through in gulps and 
allowing large amounts of water to get away unused. 

The first-mentioned point in design, counter-current, is now universal, and 
only in special cases is any other type employed. The second point is also well 
considered by makers, and each claim some or other special features in this line 
over its competitors. The third fealuie of design, by far the most important, 
represents truly the efficifjncy of the condonser as regards its water consumption. 

There are two first-class designs on the market, one using rain trays and 
alternatively trays giving concentiic flat ribbons of water, the other using con¬ 
centric flat ribbons only but in scries. This division of water by concentric flat 
ribbons of liquid has advantages over all other types in so far that the cai)acity of 
the condonser is reduced to a minimum, and the vapour passing in and out through 
thin walls or ribbons of water is now compelled to give up its heat in the quickest 
and most efficient manner possible. 

Those condensers fitted with concentric baffles or flat plates from which the 
water falls in circular sheets fiom one to the other, should be avoided, as while 
they may be cheaper in first cost they aie not nearly as economical in water con¬ 
sumption as the flat ribbon form of division. 

Some makers use onl}^ a single ring of dividing holes, hut this is not good 
practice as the vapour has not time to be thoroughly exhausted of its heat unless 
excessive water volumes are used. 

Proportions and capacity .—Gross capacity =11 cub. ft. 1000 lbs. of vapour 
per hour. Length of body = diam. X 2 with a minimum length of 8 ft. 

Vapour inlet .—This is usually based on a vapour speed of 150 ft. per second, 
and varies considerabl}^ according to makers’ practice. An interesting point in 
connexion with calculations on this matter is the volume in cub. ft. per lb. of 
vapour. Very little regard to the difference between the volume of a lb. of steam 
at 26 in. vacuum and that of a lb. at 27J in. vacuum used to bo taken when 
working out vapour piping, although it is obvious from any steam table giving 
properties of saturated steam in terras of vacuum and volume per lb. Such 
11 table, however, in compact fonn and arranged for direct reading in connexion 
with condensing calculations is difficult to find, and the accompanying table 
arranged by the writer will be seen to be a most useful one both for vapour pipe 
calculations as well as for injection water problems. A vacuum of 26m. gives 
178 cub. ft. per lb. of steam, whilst one of 27J in. gives 282 cub. ft., nearly 70 per 
cent, more, meaning that a pipe designed on a 26 in. vacuum could not i^ossibly 
pass the steam at full duty when worked at 27i in. vacuum. 

Modern designers and engineers have, however, a tendency now to giro this 
matter more consideration, and it is not an infrequent thing to see specified that 
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large vapour pipes are to be supplied of ample size for the dvty when working at 
27 in. to 27Jin. vacuum. 


Properties of Saturated Steam beloiv Atmospheric Pressure, 


Ins. of 
Vacuum. 


Temperaturo 
deg. F. 


Absolute 
pressure, 
lbs sq. ins. 

Volume, 
cub. ft. lb. 


Total Heat 
from 0® F. 

0 


212-00 


14-70 

26-6 


1178 

J 


211-16 


14-45 

26*9 


1178 

1 


210-29 


14-21 

27-3 


1178 

2 


208-64 


13-72 

28-1 


1177 

3 


206-73 


13-22 

29-0 


1177 

4 


204-86 


12-73 

30-1 


1176 

6 


202-94 


12-24 

31*3 


1176 

6 


200-95 


11-75 

32*5 


1176 

7 


198-89 


11-26 

33-7 


1176 

8 


196 76 


10-77 

36-1 


1174 

9 


194-53 


10-28 

36-7 


1174 

10 


192-23 


9-78 

38-3 


1173 

11 


189-81 


9-30 

40-4 


1172- 

12 


187*30 


8 80 

42-6 


1171 

13 


184-66 


8-30 

44-8 


1171 

14 


181-88 


7-82 ./ 

47-2 


1170- 

16 


178 96 


7*33 

50-3 


1169 

16 


175-87 


6*84 

53-8 


1168 

17 


172-59 


6*35 

68-1 


1167 

18 


169 07 


6-86 

63-0 


1166 

19 


165 31 


6-36 

68-2 


1166 

20 


161-26 


4-87 

76-0 


1164 

21 


156-83 


4*38 

83-0 


1162 

22 


151 97 


3-89 

92-7 


nee 

23 


146-55 


3-41 

104-0 


1159 

23J 


143-69 


3*16 

112 0 


1158 

24 


140-42 


2-92 

120-5 


1167 

24i 


137-01 


2-07 

131-0 


1166 

25 


133-32 


2-43 

143-0 


1155 

251 


129-31 


2-17 

160-0 


1154 

26 


124 89 


1-93 

178 8 


1163 

26i 


119-94 


1-68 

203-0 


1151 

27 


114 34 


1-44 

230 8 


1150 

274 


107-84 


1-19 

282-8 


1147 

28 


100-05 


0-94 

366-6 


1145 

284 


90-24 


0-69 

616-2 


1142 

29 


76 80 


0*46 

660*0 


1138 

294 


64-21 


0-21 

833*0 


1132 

Fall pipe.— 

-The area of the fall 

pipe is made times the area of the injection 


water supply, based on the centrifugal pump supply, or about 6 per cent, of the* 
diam. of the condenser body. The length from water level of tail race to com¬ 
mencement of cone bottom should be 33 ft. 

Injection tvater .—The amount of water is found by the formula given for that 
of jet condenser work, but as the mixing of the water and vapour is so complete, 
the tail water is found on first class plants to be only 6® F cooler than the 
temperature of the vacuum. With low temperature water and good equipment,, 
this has been reduced to 4° F, but the average is about 10° F. 
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Taking water at 80® F, the amount of water would come out for 26Jin, 
vacuum as follows :— 

^ . . , lib. vapour 1148 —(120° —10°) 

Gallons of water per hour =-- X -- 

= 3*4 gallons per lb. of vapour, or 34 lbs. per lb. of vapour. 

For higher vacua it will be found that considerably more water is required ; 
a very practical figure often used is 45 to 1, the temperature of tail water being 
(vacuum temperature — 10°). 

Dry air pumps ,—The amount of air and incondensible gas to be extracted 
from condensing apparatus has received a great deal of attention from authorities 
on this matter, and an average figure for practical use can be taken as 22 per cent, 
of the injection water by volume. Certain sugar-house practice is to allow from 
6 to 7 lbs. of air per 1000 lbs. of vapour, American manufacturers in some 
instances using 5 lbs. and European ones 7 lbs. The first method is perhaps the 
most correct, dealing directl}^ with the source of supply, i.e., the injection water. 
A certain proportion of the air is due to leaky joints, but the bulk can be traced 
to entrainment. It is usual, however, to use these figures only on rotary pumps, 
the reciprocating patterns taking an empirical figure of their own found by practice. 

Air pumps of the dry system are made in various forms, but the three chief 
ones found in general use are as follows:—(1) Horizontal reciprocating pattern ; 
(2) Vertical reciprocating or Edward’s pattern; and (3) Botary type. 

The horizontal pattern is well known and needs little description here. A 
gross capacity displacement of 36 cub. ft. per min. is usually allowed tor every 
1000 lbs. of vapour per hour, and the pumps run from 200 to 400 ft. a min. in the 
smaller and larger sizes respectively. 

Special care should bo taken to see that the slide valves of the air cylinder are 
fitted with equalizing parts, this feature playing a very important part in the 
efficiency of the pump by exhausting the clearance spaces at each end of the 
stroke. At one time a frecpient source of trouble to dry air pumps was the 
entraining of water into the air cylinder. All barometric condensers are now 
fitted with efficient separators, some internal and some external, both types being 
usually well designed. 

The usual practice in the ratio of steam cylinder area to pump area is from 
1 to and 1 to 3, differing according to the standards adopted in the lowest 
effective steam pressure, at which the pumps will satisfactorily run. A mean will 
usually do all the work required at 55 lbs. per sq. in. and a back pressure of 5 lbs. 

Air auction pipe .—This is very often based on a speed of from 60 to 90 ft. per 
second, due regard being taken to the length of suction pipe and diameter. A 
long pipe, used where the pump is remote from the condenser, may cause a serious 
reduction in vacuum through the friction in the pipe absorbing, as has often been 
observed, inches of vacuum. In calculating the size of the pipe it is usual to take 
the gross displacement of the pump as the amount of air to bo extracted, but 
allowance must bo made for the expansion from atmospheric pressure to the 
vacuum used and is proportional to the absolute pressures. 

Taking a vacuum of 27 in. the absolute pressure is 1*44, and the absolute 
pressure of the atmosphere at 30 in. barometer is 14*7; the ratio of expansion, 
then, will be 1*44 to 14-7, or 14*7 -r 1’44 = say 10. That is, the volume of air for 
pipe calculations to be extracted will be for 27 in. vacuum, 10 times the displace¬ 
ment of the pump. 

Similarly for a 28 in. vacuum, 14*7 0*94 the absolute pressure of a 28 in* 

vacuum = say 16. It will be obvious again, as shown above, how these higb 
vacua affect the proportions of piping and orifices. 

(To be centinuedj. 
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Cane Planting in Single and Double Row. 

By ARTHUR H. ROSBNI’ELD. 

In subtropical cane-growing countries, notably in Louisiana and the Argen¬ 
tine, it is the custom to plant the entire cane in at least two rows, at times these 
rows being lapped where the two canes meet. It is usually customary to use in 
this type of planting about four tons of cane, which, in Louisiana, represents 
about 20 per cent, of the product of an acre and in the Province of Tucum&n about 
60 per cent. Now, when one examines a cane plant and sees that a metre of this 
plant will cany on the average about eight eyes, he is inclined to wonder if it is 
necessary to put into the ground sixteen to eighteen eyes to secure good germina¬ 
tion, above all when four plants per metre ought to give a splendid yield. The 
question, then, naturally suggests itself, ‘‘If the plant cane were well selected 
and if practically all the eyes put into the ground were good, would not as good a 
yield be secured by planting one row of cane as two or three P” In other words, 
only a certain number of plants can mature to their maximum size and sugar 
content in a row, and one naturally wonders if this maximum number could not 
be secured with less expense for valuable planting material. It might very well 
be that the plant cane might not give quite as high a yield, if planted with one 
row of cane, as that planted with two or two and one half (if the canes are well 
lapped), but will that difference in yield be such as to compensate us for the two 
additional tons of raw sugar material that we have placed in the ground, above all 
if the ratoons are able to produce us an equal amount of cane in one case as in 
the other ? 

In order to get at some sort of definite reply to those questions, experiments 
were begun at the Tucum&n Sugar Experiment Station in the year 1913 with two 
•distinct types of sugar cane, the D74, which has given such excellent results in 
the Louisiana cane districts, and a Japanese forage cane of the Zwmga variety. 

These two experiments were made in distinct plats, being planted in August 
as succession cane, after the land had been well ploughed with a 26 in. plough and 
harrowed with au oi dinary tooth haiTow. The rows were indicated with a small 
share plough, deepened with a double mouldboard plough, and covered with the 
email share plough. One half of each lot was planted with single rows of cane 
and the other half with double continuous rows without lapping. All cultivation, 
irrigation, etc., was identical in both lots and was as follows :— 

September 17th, 1913 . Dirt knocked off the rows with spades. 

October 7th, 1913 .... Irrigated. 

October llfth, 1913 .. Four-tooth cultivator sent twice through each middle, 

with teeth or shares set in such a way as to throw a 
little dirt toward the centre. 

October 16th, 1913 .. This cultivation was repeated after two days, as the 

middles were very weedy, and on the 28th the small 
“ Planet Jr.’’ cultivator No. 43 was sent through 
these middles once, leaving them in good condition. 
This machine was again sent tlirough on 

December $rd, 1913 .. And on 

December 6th, 1913 . The rows were weeded with spades. 

December 12th, 1913 . A mixed fertilizer, consisting of 50 per cent, dried 
blood, 40 per cent, superphosphate of lime, and 10 
per cent, stilphate of potash, was applied in the rows 
by hand, at the rate of 600 kg. per hectare, and 
covered with a small share plough. 
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December 30th, 1913, . Cultivated the middles with a four-share cultivator and 
the rows with a six-disc straddling cultivator, 
January 31et, 191Jf .. Laid by with disc cultivator. 

January 3ht, 191 i .. “Planet Jr.’* cultivator No. SOB sent once through 
each middle. 

August 34 th, Wllf .. Harvested. 

Septernber 15th, 1914* • Middles ploughed out by making four furrows with 
large share plough. 

Septemh^ 18th wui} t^d. 

October 3rd, 1914 .. ) 

November 13th, 1914 .. Middles cultivated with “ Planet Jr.,” No. 43. 
November 37th, 1914 *. Bows weeded with spades and fertilizer applied as in 
1913. 

December 6ih, 1914 • • Same as November 13ih, 

January 13th, 1915 .. Bows weeded with spades. 

January 18th, 1915 .. Middles cultivated with “Planet Jr.,” No. SOB, and 
rows with discs. 

July 14 th, 1915 .. . Harvested. 

1915-1916 .Practically identical with cultivation of 1914-15. For 

1)74 oiily* 

It is perhajis needless to say, as we arJ treating of experimental work, that 
all cane was carefully selected and that the same type of cane was used in each 
lot with each variety. 

Germination, 

Some interesting data on comparative germination of the lots were obtained 
by counting all plants above ground during the months of October and November, 
1913 (plant cane). Table 1 gives us the results of these counts—figures which 
speak for themselves:— 

Table 1. 

Comparative Oermination, 


Rows. 

Oct. 23rd. 

Oct. 29tli. 

Nov. 5th. 

A, D74 Cane. 

Nov. 18th. 

Nov. 21st. 

Crop. 

Single .... 

81 

89 

103 

142 

190 

682 

Double .. 

137 

. 167 

198 

B. Zwxuga. 

268 

320 

862 

Single .... 

— 

190 

219 

238 

308 

526 

Double .. 


. 292 

.. 830 

348 

399 

698 


A glance at this table shows us that, as was to be expected, the cane planted 
in double row has given us many more plants than that in single. We note, also^ 
that the advantage continued after sprouting had begun and that, in each case, 
the number of plants at the time of cropping was very much greater per row in 
the cane planted in double row than in single. A paper recently read by Dr. 0. W. 
Ebgebton before the Louisiana Sugar Planters* Assooiation throws some light on 
the necessity for a greater quantity of plant cane in more or less temperate climates 
than in tropical ones and explains why our double row plantings may be expected 
to give best results in such climates. He shows that, grown under normal tropical 
conditions, there is no rest period between the reaping of the ripened cane and the 
planting of the new, whereas, in countries such as Louisiana or the Argentine 
Bepublio sugar district, a rest period of three to four months ensues. This is 
particularly so here in Tuoum&n where cane planted last May has had to pass 
through a cold winter followed by an unusual drought and as yet, at the end of 
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November, is very little germinated—a rest period of over six months. Dr. 
Edgbkton calls attention to the fact that, during such periods, the cane buds 
have to lie more or less dormant, protected by soil; but as the buds are not 
epecially adapted for this, they are very likely to suffer from disease attacks and 
adverse soil conditions, which, most naturally, greatly affect their germinating 
conditions. In fact, Dr. Edgerton found from experiments carried on in 
Louisiana that the surprisingly small amount of only 15 per cent, to 30 per cent, 
of the buds will reproduce stalks ! It is well to bear these conditions in mind when 
considering the present experiments. 

Eesults of the Experiments. 

Our germination counts have already indicated to us more or less the results 
at the time of harvest of the plant cane, i.e,, if the average stalk weights be more 
or less equal at the time of cropping. Let us see, now, just what figures the crops 
actually furnished us in each case, bearing in mind that the Zvnnya cane represents 
more or less the new type of luxuriant growers which are now being adopted in 
Tucum^in in the shape of the Java canes recommended by the Tucum&n Sugar 
Experiment Station, and that these results, hence, are of immediate application to 
the Tucuman sugar industry, although Dr. W. E. Cross, the capable new 
director of that institution, has commenced actual experiments with these Java 
canes along this same line. For the data contained m Table II. the writer is very 
much indebted to Dr. Cross. 

Ta«lk ir. 

Yields and Analyhks. 

Stalks Yield Chemical analyses of juices. 




So "S 

S£ 

e' ■— 

. . U) 52**. 

y O ^ 3.51 

Rows. 

Age 

a < 


u « 

© 

Oi 




A. 

D 74 

Cane. 


fSingle , 

Plant 

, 865,.0*79.. 

682. 

46,467..15*6. 

12*3,.0*4..78 9. .9*7 ..3087 

>» • 

Ist ratoons 

. 1125.,0 7i.. 

796. 

63,067..14*7. 

11*7..0*6..79*6..9*3 ..3464 

>» 

2nd ratoons 

. 1038..0-47.. 

491. 

.32,708..12*7. 

8*7..1*0..68*6. .6*0 ..1374 

»> • 

Average 

. 1006..0*66.. 

666., 

,43Ji7.. — . 

— — ..*2638 

Double . 

Plant 

. 1074..0*75., 

862., 

.63,467..15*7. 

12-7..0 4..81-4. 10-3..3865 

»> • 

Ist ratoons 

. 1262..0*72.. 

910.. 

,60,667.. 13*5. 

9-d..0-9..70 4..6-7 ..2846 


2nd ratoons 

. 1242,.0*48.. 

600.. 

,40,000..12*2, 

8 6..M..69-7. .6-9 ..1662 

»> • 

Average 

. 1193..0*65.. 

771.. 

.61,378.. — . 



li. Zwinga. 

Single .. riant .. 1712..0*32.. 626. .26,300.. 16-7.. 13 0..0 6..77*8..10-1.. 1869 

,, .. latratoons .. 3616. .0-43,. 1568. .78,400.. 16-6.^l 10*4.. 1-6. .67-1. .7 0 ,.3842 

„ .. Average .. 2664..0*39.. 1047. .52,360.. — .. — ..—..2861 

Double .. Plant .. 1824. .0 38.. 698, .34,900.. 18'5.. 15*1. .0*6. .82 1..12-4. .3029 

„ .. iBtratoons .. 3688, .0*46.. 1696. .84,800.. 14*1.. 9*7.. 1*3..68*8. .6*7 . .8977 

„ .. Average .. 2765..0-43..1197, .69,860.. — —..—,.—..—..3603 

Before proceeding to study these results, it might be advisable to mention 
that the comparative results of the several years are entirely abnormal, as regards 
purities and yields, although, as far as our experiments go, they are perfectly 
comparable. It will be noted that, in almost every case, purities and sugar 
contents have dropped from plant canes to ratoons and from first ratoons to second. 
This is due to the fact that 1914 was the best crop year ever known in the history 

" 1 Obtained by multiplying the pei*centage of sucrose by purity. 

8 Calculated from a basis of 70 per cent, extraction on weight of cane. 
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of the Province of Tuoum&n, there having been an entire absence of frost that and 
the preceding year, whereas 1915 was one of the poorest and coldest years and 
1916 the coldest. Hence, whereas in Tucum&n, as in all other sugar countries, 
ratoon cane generally furnishes a purer juice than plant, climatic conditions in 
these years has caused just the reverse condition. 

The table shows that there is no doubt as to the advisability of planting two 
rows of cane in subtropical countries such as Tucum4u and Louisiana, and that 
the additional amount of cane and sugar obtained by so doing many times recom¬ 
penses the cost of the original two tons of cane additional per acre used in making 
this double planting. A notable fact, also, gleaned froni the comparative analysis 
is that, in almost every caso, the double row cane has given a superior analysis of 
juice to that of the same cane planted in single row, both as plant and first and 
second year stubble. As cane is a aociaUe plant, if such a term be permissible, 
and thick stands of this i)lant do not, apparently, prevent good maturity, this is 
not a surprising fact, although a strong argument for the obtaining, at almost 
any reasonable cost, of the most perfect stand possible. 

Our average gain then, for the whole term of the two experiments, is about 
one ton of sugar per hectare, at present worth in the Argentine about forty 
pounds sterling, in favour of the cane planted in double rowJ Even up f-o second 
year ratoons, the ratooning of the more thinly planted cane does not in any way 
compensate the original defect of stand. 

In the light of these experiments we would advise sugar planters in countries 
having climates comparable to those of Tucunran and Louisiana to plant their cane 
in at least two running rows. 


Volume of Air in Evaporator Condensers. 

By JAS HAMILL 

The question of partial air pressuies and vapour tensions is of first class 
importance in connexion with condensers and air pump design. In recent years 
the subject has been forced to a gi*eater extent than formerly on the attention of 
engineers in charge of condensing apparatus, but although the underlying 
principles are fairly well understood, cases arise which show that, even so, there 
is a lack of application of first principles to practice. 

All forms of vacuum apparatus are fitted with some means for removing the 
air in the system, in the form of a wet air pump, a “dry ” air pump, or more rarely 
an air ejector. The most common type is the so-called drj^ air pump, which is 
designed to remove the air only, in contrast to the wot pump which removes both 
the air and the injection water. That its name is rather a misnomer will be seen 
immediately. 

The vacuum or absolute pressure existing in a vacuum apparatus is practically 
the same throughout the system, except for friction, or resistance to flow of the 
mixed vapour and air, the pressure being highest at say the vacuum pan and least 
at the pump. For the present, however, it will be simpler if the pressure be 
assumed as constant throughout. 

If, therefore, the pressure be everywhere the same, the question arises as to 
the most suitable place for connecting up the pump, and the answer is, at the 
coldest part, for the following reason :—The pressure at any point is the sum of 
vapour and air pi'essures, and as the former is dependent on the tempe rature it can 
1 Or, 111 English measurements, 8 cwt. per acre vvoi'th £16. 
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be readily determined from any good table of properties of steam. If the pressure 
so found be deducted from the total pressure in the system, the result will be the 
absolute air pressure, thus PA = PT — PF. An example will make the point 
clear. Suppose the vacuum be 28 in., corresponding to an absolute pressure of 
0*94 lbs., and the mixture reaching the air pump be at a temperature of 80® P, 
the corresponding vapour pressure (or tension) at this point will be 0*5 lbs., which, 
deducted from the total pressure of 0*94 lbs., leaves 0*44 lbs. as the absolute air 
pressure at the air pump. At this pressure and temperature 1 lb. of air will 
occupy a volume of- 


Fa = . 1+^ = 455 cub, 


0*44 


'P + 00'^ F 


ft. per lb. (A) 


If now the volumetric displacement and eflSciency of the air pump be known, 
the actual amount of air being exhausted may be calculated. 

If, on the other hand, the air had been drawn off at a point having a tempera¬ 
ture of 90® F, the pressures would be— 

Lbs. 


Total absolute pressure as before. 0*94 

Vapour pressure . 0*69 


Air pressure absolute.... . 0*26 

and the volume occupied by 1 lb. of air would be— ***** 

Va = X ^ + = 820 cub. ft. per lb. (B) 

0-44 2' + 60“F ^ ^ ^ 

If the same air pump be used, the total air exhausted per hour would only be- 


455 

Mo 


X 100 = 55i per cent, of (A) 



Fig. 1. 

The curve shown in figure 1 illustrates the variation in volume of 1 lb. of air 
at 28 in. vacuum with variation in temperature of the mixture reaching the air 
pump, the point at A illustrating the first example and B the second case. 

A cose which came to the writer’s notice showed that these simple considera¬ 
tions had not been given due weight. A size of dry air pump which had been 
very successful in one sugar factory was sold to a neighbouring plant of similar 
size and output. .No difficulties were, therefore, expected, but as the vacuum was 
low the case had to be investigated. It was found that in the first factory the 
temperature of the water was about 75® F, whilst in the second the temperature 
varied from 90® to 100® F. The condensers were in each case existing, and of the 
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parallel flow type, as shown in figure 2, each vacuum pan and evaporator having 
its own separate condenser. There were five small condensers in each plant, and 
the air connexions were made as shown through a small isolating valve, and were 
led to a water separator before reaching the air pump. The drain from this 
separator fell away through a barometric column. 

In the first case, a vacuum of 27 in. was steadily maintained, whilst in the 
second a vacuum of 22 in. to 23in. was usual. The factory engineers blamed the air 
pump, particularly the inlet valves, but the real reason was the high temperature 
of the air going to the air pump, as will be shown. 

In case 1 the air temperature was 100° P, for which at 27 in. vacuum the 
volume of 1 lb. of air is 425 cub. ft. In case 2 the temperature of air was 140° F, 
for which the volume at 23 in. vacuum is also 425 cub. ft. It will, therefore, be 
noted that if the two pumps had the same volumetric efficiency, they would each 

be dealing with exactly the same amount of air 
per hour, in spite of the fact that the vacuum 
was so much better in the first than in the 
second case. The air pump could not, therefore, 
be blamed for the low vacuum. 

If, however, the air separator previously 
mentioned had been fitted with a small in¬ 
jection of water to cool the mixture to about 
100 ° F, the air pump would have been dealing 
with air at the same density, and would have 
provided practically the same vacuum as in the 
first factory, and the plant would have been 
satisfactory. 

It is commonly assumed that a “dry” air 
pump deals with dry air only. This is not so, 
however, and the amount of watery vapour 
contained in the mixture reaching the pump can be found in the same manner 
as the volume of the air. 

Taking the case of 28 in. vacuum and 80° F as temperature of mixture at the 
air pump, we found that the volume occupied by 1 lb. of air was 455 cub. ft. This 
volume is not all air, but contains vapour according to the vapour pressure corres¬ 
ponding to 80° F, which is 0*5 lbs. per sq. in. At this pressure 1 lb. of steam 
occupies 633 cub. ft. {see steam tables), so that in 455 cub. ft. there is 0*715 lb. of 
vapour. There is, therefore, nearly J lb. of vapour drawn into the pump with 
eveiy lb. of air at this temperature. At 90° F the amount of vapour per lb. of 
air would be 1*75 lbs., and so on up to 100° F, corresponding to the vacuum, at 
which temperature the amount of steam per lb. of air would be infinite, and could 
not be dealt with in any practical air pump of the displacement type. 

The relative functions of the condenser and air pump are, therefore, clearly 
defined. The condenser produces a temperature at which it is possible to attain 
the desired vacuum, with an air pump of reasonable size, and the air pump must 
be capable of removing the air at the said temperature. 


5^ BAM 
iNtrr 



Fio. 2. 


The Hoyal Commission on the Sugar Supply have arranged to grant a quantity of 
sugar, in aU not to exceed 60 tons, for the purpose of feeding bees in the United Kingdoift. 
Such sugar will only be available in the form of bee candy, and its manufacture and sale 
have been undertaken for the Departments concerned by Messrs. Sydney Pascall k Sons, 
Limited, Blackfriara, London. 
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The Quantitative Determination of Minute Amounts 
of Sugar by Alpha-Naphthol and the Estimation 
of Entrainment Losses. 

By A. F. BLAKE. 

Chief Chemist. Atlantic Sugar Hehnerles Limited. St. John, N.B.. Canada. 


'Brass Pipe 


The application of the «-naphthol reaction to the quantitative determination 
of minute amounts of sugar in water appears to have received attention recently 
from a number of independent experimentists. An adaptation of the usual 
qualitative procedure to quantitative work is described by 1). W. Eookey.i In the 
October number of this Journal, 11. Pellet‘d describes an entirely different and 
much improved method. It is interesting to note that this latter procedure is 
quite similar to one, independently developed, which has been in use, and with 
marked success, in this laboratory for some time. The technique of this test was 
worked out in a refinery in the United States, but the system of colour standards 

(and herein lies the principal difference from 
Pellet’s method) originated with us here. 

The test is performed in a shell-glass vial, 
such as is commonly used for rack samples of 
liquors. The same size vials should always be 
used, and should bo about the dimensions of 
ours, viz., 30 mm. diam. by 69 mm. high, with 
straight sides. 5 c.c. of the solution to be tested, 
measured by means of a small graduate, is 
placed in the vial; 5 drops of a 20 per cent, 
solution of a-naphthol m pure ethyl alcohol 
are added from a dropping bottle, and then 
10 c.c. of concentrated sulphuric acid are care¬ 
fully introduced. The mixture, which becomes 
very hot, is immediately stiiTed vigorously 
with a glass rod. In the presence of sugar a 
purple-red colour develops throughout the solution, and the intensity of colour is 
proportional to the amount of sugar present. After two minutes the colour of the 
solution in the vial is compared with that of standard colour solutions contained 
in identical vials, the preparation of which is described later. 

The vials and rods must be scrupulously clean. To insure this, they should 
be washed, rinsed in distilled water, and allowed to drain under cover. Wiping 
with a towel is absolutely fatal to the test. A supply of clean vials is always 
kept in readiness. It is not necessary to measure the solution or the sulphuric 
acid with pipettes, small, narrow graduates being sufficiently accurate and much 
more convenient. When running a number of tests at once, the graduate for the 
solution is rinsed four times with each solution before fflling. The a-naphthol, 
when kept in a small dropping bottle, is well protected and at the same time ready 
for instant use. It becomes dark brown on standing, but this does not appear to 
alter the results. It is made up fresh once a week. The standard amount, 
6 drops of a 20 per cent, solution, is always added. This is undoubtedly a large 
qjccess, but does no harm and insures a sufficiency at all times. The colour 
produced increases perceptibly for some time after its formation, and thus the 
definite interval of time before matching against the standards must be observed. 



1916, 139. 


1916 , m. 
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Thus far the method differs from Pellet’s only in the quantity and the relative 
propoilions of the solutions used. The essential difference is in the colour 
standards. Pellbt uses a coloured diagram, whereas we keep permanent coloured 
solutions in vials the same as those used in the test, well stoppered and sealed for 
protection. The results of the test are expressed in parts of sugar per million of 
solution. The standards are made to represent the following values :—1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 15, 20, 30, 40, 60, 60, 80, and 100 parts per million. The colour 
produced in the test by less than 20 parts of sugar per million can be exactly 
duplicated by mixing solutions of cobaltic nitrate and copper sulphate in proper 
proportion and concentration. For the standards above 20, we have not as yet 
discovered any suitable inorganic colours, and the two salts mentioned above will 
not give the proper shade. The addition of permanganate to these is capable of 
producing the desired colours, but the stiindards so made last but afewhouis. 
We have therefore been obliged to use a mixture of red and blue coal-tar dyes for 
these higher standards, which give precisely the correct colours, but gradually 
change with time and must be renewed about once a month for accurate work. 
The inorganic standaids are permanent. The standards are made much more 
easily and expeditiously than would be supposed. A solution containing the 
required amount of sugar, made by weighing out pure sugar, dissolving in a 
definite volume, and systematically diluting, is treated by the prescribed method, 
and the colour after two minutes’ standing is used as a basis for that of the 
standard. The standard is checked by two or three tests. Any gross error is 
easily detected by the eye. 

The method cannot be used diiectly for quantities of sugar over 100 parts per 
million. By diluting the solution with a definite volume of distilled water, then 
testing, and collecting the results by proportion, the test may still be used. If 
the sugar content is much over 100 parts per million, however, it may be deter¬ 
mined by the polariscope, the solution being read directly in the 200 mm. tube. 
Each 0*05° may be regarded as 125 parts per million. This would be exactly the 


case if the specific gravity were 


= 1*04, and in any case is more 


accurate than the reading of the instrumeul. 

The error involved in developing and matching the colours in this test appears 
to.be about 20 per cent. In pure sugar solutions the actual quantity may there¬ 
fore be determined with this accuracy. In water containing sugar from low test 
material, such as would be entrained from evaporators, it is a little difficult to 
determine exactly what the results represent, the invert sugar and some of the 
organic matter giving the colour reaction as well as sucrose, but the error involved 
is not of great moment. The pieseuce of iron in the solution tested interferes 
somewhat by producing a coloration of its own, modifying the shade to make 
matching with the standards uncertain. If the solution contains the products of 
the destructive distillation of low grade material, the test is quite woithless. We 
have noted white precipitates and yellow, green and orange colorations. This 
condition is fortunately rare. With the salt water from condensers the test has 
given perfejct satisfaction. 

The test as described is as quick and more certain than the usual qualitative 
one, and hence has entirely taken its place here. Besides its qualitative value for 
detecting sugar where it ought not to be, as in the condensation from heating 
coils, it is of great service in measuring the amount of entrainment in pans and 
evaporators. A very little entrainment is unavoidable, and traces of sugar are 
therefore nearly always discovered in condenser water by a good qualitative test. 
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The quantitative test is necessary to ascertain whether the losses are excessive^ 
and, if so, to demonstrate the effectiveness of whatever may be done to effect a 
cure. Entrainment from pans should be only 2 or 3 parts per million in condenser 
water, and from evaporators not over 10 or 15. 

To estimate entrainment losses, a continuous day and night sample of con¬ 
denser water may be taken. This is done in spite of the vacuum by a device 
shown in the sketch. The bottle is as large as possible to permit sampling to be 
continued all night without filling. After determining the sugar in this water, it 
is only necessary to know the quantity of salt water per hour in order to estimate 
the entrainment. This may be found occasionally by observing the salt water 
temperatures before and after entering the condenser and applying the table 
published in The Journal of Industrial and Engineermg Chemistry^ October, 1910, 
which also appears in the latest edition of Spencer’s Handbook for Cane Sugar 
Manufacturer8 y which gives the pounds of condenser water from 1 lb. of water 
evaporated. The latter may be easily deteimined by a simple capacity test. In 
this fashion we have determined regularly our total monthly loss from evaporator 
entrainment. 


Fuel Value of Bagasse. 

An Engineer’s Notes. 


The effect of poor crushing on the steam-generating power of the boiler- 
house, due to a high percentage of moistiu’e content, is not generally understood 
as well as it might be. 

The following figures will clearly show the benefits to be deiived from a 
reduction in moisture. Taking the waste gases at 600®F, excess air at 100 per 
cent, and 84°F, the netttheimal value of bagasse per lb. after all allowances for 
chimney losses, leakages, and radiation have been accounted for, will be as 
follows:— 


Per cent. Water. 


Nett value of Gi een Bagasse 
in B Th. Unitn. 


44 2683 

45 2610 

46 2661 

47 2484 

48 2412 

49 2349 

60 . 2286 


It will be seen that a reduction from 50 per cent moisture content to 46 per 
cent, will mean quite 10 per cent, less fuel. 

All surplus bagasse should, therefore, be left as long as possible before using, 
and thus in time becomes very easily worth 25 per cent, more as a fuel than the 
green bagasse from the mill. 


Experiments have recently been made upon the fertilizing value of sodium-ammonium 
sulphate as compared with ammonium sulphate. Owing to the scarcity of sulphuric acid, 
sodium bisulphate (nitre-cake) is being used to a large extent to absorb ammonia. Ilia 
material with which the experiments w ere made contained 9 to 10 per cent, nitrogen and 
the crops treated were rye, oats, barley, and several varieties of beets and cabbage. In 
every case, ammonium and sodium-ammonium sulphates gave practically the same yields 
when equivalent amounts of nitrogen were applied. 
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Prance. 

Results of the Sugrar Beet Campaign of I9i5-i6.> 

Official data of the beet campaign of 1915-16 in France have recently been 
issued by the French administration. According to the particulars thus supplied, 
the number of beet sugar factories at work during the season under review was 
only 64 as compared with 69 in the previous year, and 206 just before the war 
broke out. For obvious reasons work has been exceptionally difficult and tedious, 
and the average run of the campaign per factory did not exceed 48’5 days of 
24 hours. 

The acreage under roots is variously stated, but while the Ministry of Agri¬ 
culture puts it at 77,506 hectares (as compared with 84,318 hectares in 19H-16) 
the returns of the sugar factories themselves (as well as of the Ministry of 
Finances) place the total at a lower figure. The more generally accepted 
estimation under present advices gives us 64,955 hectares (160,440 acres) as 
having been under cultivation, as compared with 59,209 hectares in the previous 
season and 213,350 hectares (526,975 acres) at the outbreak of the war. Pro¬ 
visionally the quantity of roots harvested from this area is placed at 1,150,000 
metric tons, which corresponds foughly to a yield of 19 tons per hectare (7J tons 
per acre) as compared with 26*7 tons per hectare {10| tons per acre) in 1914. 

Subject to final cori’ections when statistical information is more complete, the 
following figures of production can be given as approximately correct. 


Campaign. 

Factories 
in operation. 

Production, 
expressed as 

Refined, 

Metric Tons. 

Yield in 
Sugar, 
Per cent. 
Beets. 

1901-02 

332 

1,051,930 

11*26 

191M2 

220 .. . 

465,395 

11*41 

1912-13 

218 

877,656 

13*30 

1913-14 

206 

717,400 .. . 

12*08 

1914-16 

69 

302,960 

11*60 

1916-16 

64 

135,899 

11*74 


The drop in the number of factories working as compared with those existing 
in 1884 is a noteworthy feature. At the outbreak of the war there were only 206 
establishments in the whole of France, as compared with 483 when the so-called 
Law of 1884 was instituted. This law, which imposed an excise duty on beetroots, 
undoubtedly hastened the disappearance of those establishments which were 
unable to keep abreast of the times and maintain the struggle for existence; but 
it gave substantial encouragement to the cultivation of a beet rich in sugar and 
ensured the prosperity of those firms whose factories were fitted with modern plant 
and were skilfully supervised. Concentration of labour, improvement in the raw 
material, increase in the degree of extraction, a considerable reduction in the cost 
price of the sugar turned out—such were the consequences of the new legime. 
In 1914 came the war and destroyed at least temporarily all this progress ; and at 
the present moment the cost of production is more than double what it was before 
the outbreak of war. 

The price of raw sugar was quoted for the last time on the Paris Bourse on 
December 18th, 1915 (when frs. 82 for No. 3 was asked), while two days later the 
last quotation for refined loaves was frs. 109 to 109*50. A month later a minis¬ 
terial Decree was promulgated, instituting an official commission to evaluate 
the existing stocks of sugar and control all prices. On Marc h 8th it wa s 
1 Abridged 11*0111 the Journal den Fabriennts de Sucre. 


29 











The International Su£:ar Journal. 


announced that quotations for white sugar No. 3 and raw 88® were to be reopened 
on the Bourse. With April 20fch came fresh taxes on sugar and other articles. 
In May a decree fixed the maximum wholesale prices of sugar as follows: 
Crystallized, frs. 78*60; loaf sugar (including the duty of 25 frs.), frs. 118; 
refined, including “ ranged” tablets, frs. 121*50. Moreover, in the Department 
of the Seine, a police ordinance fixed the maximum retail prices to be observed by 
the vendors. 

The consumption in France for the 1915-16 season was considerably less than 
in the previous year, amounting to 563,479 tons as compared with 638,638 tons 
in 1914-15. 

Imports of sugar increased from 366,861 to 532,721 tons; on the other 
hand, the exports rose also from 94,147 tons in 1914-15 to 134,975 tons in 
1915-16. 


The Cuban Sugar Crop. 

PAST SEASON’S TOTAL AND PRESENT SEASON’S ESTIMATES. 

Messrs. Gitma & Mejeii’s figures of the past and prospective Cuban crops 
are set forth below, the totals being of the different proviiK'es. 

1915-16 Total 1916-17 Kstimatk. 

Ccntials Sacjks.* (’cntrals Sackfi. 


Ilabana .. ..21 . 1,617,805 23 .. 1,956,000 

Matanzas 29 .. 3,380,395 .... 30 .. 3,724,000 

Cardenas. 20 .. 2,787,899 .... 19 2,912,000 

Cienfuegofl . 25 .. 2,688,095 25 .. 3,036,000 

Sagna . 21 1,562,388 _ 19 .. 1,649,000 

Caibarien . 16 .. 1,367,015 ... 16 .. 1,660,000 

Guantanamo .. .. 11 ,, 616,705 12 .. 870,000 

Cuba. 5 .. 345,468 .... 7 680,000 

Manzanillo . 9 .. 814,999 ... 9 .. 925,000 

Snnta Cruz del Sur .... 1 .. 306,600 .. 1 .. 376,000 

Nuevitas. 2 .. 393,499 . 3 .. 480,000 

Antilla. 14 .. 1,372,485 19 .. 2,105,000 

Nipe Bay.. .. .. 1 .. 385,526 1 .. 440,000 

JOcaro. 5 .. 1,066,391 8 ,. 1,410,000 

Gibara y Puerto Padre.. 4 .. 1,882,038 ... 3 .. 1,550,000 

Banes. — .. — . 2 619,000 

Manati. 1 .. 297,695 ... I .. 600,000 

Zaza . 2 .. 85,353 .. 2 .. 107,000 

Trinidad,. 1 .. 86,877 1 .. 110,000 


187 21,065,403 201 25,008,000 

Equal to 3,007,916 tons. Equal to 3,672,571 tons. 

As regards individual factory outputs the first six places are held by Chaparra 
with 87,636 tons, Central Boston with 73,370 tons, Stewart with 69,864 tons, 
Delicias with 61,452, Central Nipe with 56,075, and Gomez Mena with 60,000 tons. 

*7 sacks equal 1 ton. 
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A Simplified Inversion Process for the Determination 
of Sucrose by Double Polarization.' 

By HERBERT S. WALKER. 


Probably the greatest drawback to the use of “ true sucrose” determinations 
in sugar factory control work has been the necessity for such extreme care in the 
regulation of time and temperature required by the Herzfeld-Clerget inversion 
process. So sensitive to faulty manipulation is the method ordinarily used that 
an inexperienced chemist may get oven less accurate results by double polarization 
than by simply assuming the direct polarization to represent the “ true sucrose.” 

To avoid any decomposition of levulose during inversion, Tolman'-* suggested 
inverting at ordinary laboratory temperatures. This method has never been 
largely adopted in cane sugar factories, owing to the fact that at least ten hours 
are required for the complete inversion of the half-normal weight of puie sucrose 
in 50c.c., and probably a considerably longer time would be needed where organic 
impurities are present, as in the case of waste molasses. 

SteuerW’ald* has also proposed inverting in the cold, and shoitens the time 
required to two or three hours by using three times the usual quantity of acid 
(30 c.c. of a mixture of equal parts concentrated hydiochloric acid and water)* 
The convenience of using a diluted acid will be appreciated by anyone who has 
had to measure many successive portions of concentrated hydrochloric acid with 
the same pipette. Stouerwuld’s method, however, as pointed out by Pellet* when 
dealing with impure cane or beet pioducts, accentuates the error inherent in the 
Herzfeld-Clerget process, in that optically active substances other than sucrose 
may, in a strongly acid medium, have a quite different rotation from that indicated 
in a neutral or slightly acid solution used for direct polarization. 

The writer has for some time hold the idea that for rapid work in a sugar 
factory a compromise between these methods might be advantageously employed, 
namely, heating the sugar solution to some definite temperature before adding acid 
and letting it cool down slowly in air dining a time sufficient for the inversion to 
become completed. The onl}^ attention required would be to control the tempera¬ 
ture of the solution at the moment of adding the acid. Since the preliminary 
heating would bo in neutral solution, the time required to raise to a definite 
temperature would be immaterial. Aside from its convenience of manipulation, 
such a method should, theoretically, possess the advantage over the Herzfeld 
procedure of being less subject to error due to destruction of levulose, since the 
maximum tomperatuie of the solution would coincide with the minimum amount 
of invert sugar present, and at the time of nearly complete inversion the 
temperature would have dropped to such a point that there would no longer be 
any danger from this source. 

In working out this method, 15 minutes was chosen as a convenient time for 
the duration of inversion. To avoid if possible any great change in the inversion 
constant, the same concentrations of sugar and acid were used as in the Herzfeld 
method. 

Experiment 1, 

Approximately 130 gnus, of “Crystal Domino” sugar were dissolved in* 
500 c.c. of water, this solution giving a direct polarization of 99’66. 50 c.c. 

1 Presented at the annual meeting of tlic Hawaiian Chemists’ Association, Oct. i2Ui, I91(i. 

2 Bull. 73, V.S. Bur. Chem., page 69. » Archie/, 1913, 831; I.IS.J., 1913, 489. 

* J.S.J, 1916, 83. 
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portions of this solution were pipetted into 100 c.c. flasks, 26 c.c. of water were 
added) and the flasks heated in a water-bath to certain different temperatures. 
After adding 10 c.o. of a mixture of equal volumes of concentrated HCl and water, 
the liquid was allowed to stand 16 minutes in air, cooled down to room tempera¬ 
ture in water, made up to 100 c.c., and polarized. A parallel test was made at 
the same time, using the Herzfeld procedure. 

Calculating the percentage of sucrose, and using the same direct polarization 
and the constant 144*66 ~ 0*5< for all, the following results were found:— 
HimzpELD. New Method. 

Toinperature at wliicli acid was added. 

77® 75® 73° 71® 

99-93 99*81 .. 99 66 .. 99*71 .. 99*83 

All tests by the new method yielded lower results than by the HeuzPELD. 
To determine whether this was due to incomplete inversion in 16 minutes, or to 
too high or too low initial temperatures, a similar experiment was carried out at 
lower temperatures, letting the solutions stand in air for 30 minutes after 
adding acid. 

Experiment 2. 

Using a direct polarization of 99*61, the values for the sucrose were:— 


Heuzffld. 

1 2 
99 91 .. 99*86 

Average 99-89 

Difference from Herzfold.. 


New Mbthoi). 

Temperature at which acid was added. 

72® 70® 68° 64° 

99*86 .. 99*81 .. 99*90 .. 99*89 
—0*03 .. —0*08 .. —0*01 —0*00 


With initial temperatures between 72° and 64°, the results obtained are fairly 
-constant among themselves and agree well with those obtained by the Herzfeld 
method. 

Experiment 3. 

Using a direct polarization of 99*50, the values for the sucrose were :— 


Herzisisli). 

1 2 
99*89 .. 99-8 

Average 99*86 

Difieronce from Herzfeld.. 


New Method. 


Temperature at wliich acid was added. 


64° 

60® 

66® 

62® 

48® 

99 92 . 

. 99*91 . 

. 99*83 . 

. 99*22 . 

. 97*10 

+ 0-07 . 

. +0*06 . 

o 

o 

1 

. —0 63 . 

. —2*76 


With a lower initial temperature than 66°, inversion is not complete in 
30 minutes. 


Experiment If, 


Here the time of inversion was diminished to 15 minutes, the direct polariza¬ 
tion was 99*62, giving a sucrose content of :— 


Herzeeld. I New Method. 

Temperature at which acid was added. 

67® 6o® 63* 59o 

.. 100*03 .. 100*03 .. 100*00 ,. 99 93 
.. + 0-09 .. + 0*09 .. + 0-06 .. —0*01 
The surprising fact brought out by those tests is the comparatively great 
latitude of the method. Whereas the Herzfold procedure requires a rigid adherence 
to 69°, and a definite time of heating, this method, with initial temperatures 
lanywhere between 59° and 70°, yields concordant results which agree with those 
obtained by the Herzfeld method as closely as the latter do with each other. It 
also appears that 16 minutes is ample time for inversion, and that standing for 
16 minutes longer has no effect on the results. With a laboratory temperature of 
26° the solutions were found to drop from 70° to 46°, and from 60° to 41° on 


1 2 
99»89 .. 99*99 

Average 99*94 

Difference from Herzfeld.. 


70° 

99 93 
- 0-01 


.^2 
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standing in air for 30 minuteS) so it is extremely improbable that any further 
destruction of levulose would take place, even if the inverted solutions were 
allowed bo stand several hours longer. 

Having obtained such satisfactory results from pure sugar, several experiments 
were next made to see if the method would work equally well with molasses. A 
large sample of molasses was claiified according to the method of the Hawaiian 
Chemists’ Association, and inverted by the Herafeld and by the new methods. 


Experiment 5, 

71*50 grms. of waste molasses dissolved in water, were clarified with 80 c.c, 
of basic lead acetate, made up to 500 c.c., and filtered. For the direct polarization, 
50 0.0. filtrate were treated with 1 c.c. of saturated aluminium sulphate solution, 
made to 55 c c., filtered and polarized. Reading x 2 = direct polarization. 

75 c.c. of the first filtrate were inverted, cooled, made up to 100 c.c., decolorized 

with a slight excess of zinc dust, filtered, and polarized in a 400 mm. tube. Bead- 
ing X *3 X T? == invert polarization. Factor =142. The sucrose calculated 
from the Herzfeld and new inversion methods using a direct polarization of 27*90 

New Method. (16-minute inversion.) 
Temperature at which acid was added. 

75° 73® 71® 

.. 33*28 .. 32*82 .. 33*06 .. 34*16 

.. >-l*4l .. -1*87 .. —1*64 .. —0*63 

Since all these results were much lower than those obtained by the Herzfeld 
method, 30 mins, standing and a lower initial temperature were next tried. 


Hbuzfeld. 


34*69 

Difference from Herzfeld... 


77® 

34*17 

—0*62 


Experiment 6, 

Using a direct jiclarization of 27*66, the sucrose values were:— 
llKKZFFLn. New Method. (30-minute inversion.) 

Temperature at which acid was added 
67® 65® 63® 61® 69® 67® 

34*33 .. 34*29 .. 34 10 .. 34*09 .. 34*04 . 33*16 
Difference from Herzfeld.., —0*18 .. —0*22 —0*41 .. —0*42 .. —0*47 .. —1*36 

While an improvement over those obtained in the preceding test, these results 
were still rather low and irregular. It was thought that the excess of basic lead 
acetate in solution might have had a destructive effect on the levulose already 
present in the molasses during the heating prior to adding acid. To determine if 
this were the case, the next experiment was performed in duplicate, one of which 
was manipulated as before, and the other treated with 1 c.c. of 1 to 1 hydrochloric 
acid (this being approximately the amount of acid necessary to neutralize the 
alkalinity due to basic lead acetate) before heating. 


Experiment 7. 

Using a direct polarization of 27*60, the sucrose values were:— 


Heuzfbld. Herzfeld. 
6*6 c.c. HCl. 6 c.c. UCl. 


34*41 34*30 


New Method, 

Temperature at wliich acid was added. 

69® 67® 69® 67® 

1 C.C. acid added before No acid added before 

heating. heatin g. 

'34M6 7! 84*72* .... 83*37 SSHO* 


It is quite evident that a serious loss occurs if the solution of molasses clarified 
with excess of basic lead acetate be heated before adding acid, while if the alka¬ 
linity be neutralized prior to heating all irregularities seem to disappear. 

Further tests were made to determine the permissible limit of initial temper¬ 
ature. In all the following experiments the eolutioufl to be inverted were first 
neutralized with 1 c.c. of 1 to 1 hydrochloric acid. 
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Experiment 8, 

Using a direct polarization of 27*44, the sucrose values were:— 
Hbbzfbld. New Method. (30-minute inversion.) 

1 2 Temperature at which acid was added. 

34*33 .. 34*84 <jqo 53 © $ 3 ® 

Average 34*34 34.32 .. 34.39 .. 34*34 .. 84*89 .. 

Difference from Herzfeld... —0*02 -f* 0*05 .. 0*00 .. + 0*05 .♦ 

The next test covers a still greater range of temperature. 

Experiment .9. 


Using a direct polarization of 27*40, the sucrose values were:— 


Herzeeld. 

1 

New Method. 

(SO-minute inversion.) 


1 2 

1 

Temperature at 

which acid was added. 


34*61 34*68 

1 70° 

64° 

60° 58° 

66° 

Average 34*64 

1 34*69 

,. 34*59 .. 

34*61 .. 34*41 .. 

34*01 

Difference from Herzfeld... 

I +0 05 

.. +0*06 .. 

+ 0 07 .. —0*13 .. 

-0*63 


Having found initial tempei atures between 70° and 60° to yield satisfactory 
results on 30 mins, standing, a final test was made to cover this range with an 
inversion period of only 16 mins. 


Experiment 10, 

Using a direct polarization of 27*68, the sucrose values were:— 

HEKzrELD. I New Method. (15-minute inversion.) 

Temperature at which acid was added. 

. , 70* 67° 66° 63° 60° 

Average 34-62 | g^.gj g^.gj 34.59 _ 34.43 

Difference from Herzfeld... | -f-0*09 .. -f-0*09 .. -f* 0*12 .. -f-0*07 .. —0 09 

Hence, the safe limit of initial temperatures for waste molasses appears to 
lie between 70° and 63° for a 15-minute inversion period. 

The modified inversion method proposed, based on the above experimental 
evidence, is as followsPlace 50 c.c. or 75 c.c. of the solution used for direct 
polarization in a 100 c.c, flask (if 50 c.c. are used, add 25 c.c. water) and heat in 
a water-bath to 65° C. Remove from bath, add 10 c.c. of a mixture of equal 
volumes hydrochloric acid (sp. gr., 1*188) and water, allow to cool down spon¬ 
taneously in air for 15 mins, oi as much longer as may be convenient, cool in 
water to room temperature, make up to 100 c.c,, and polarize as usual. In the 
case of low-grade products, which have been clarified with a large excess of basic 
lead .acetate, it is imperative that the excess alkalinity be neutralized before 
heating, this being best accomplished by the addition of 1 c.c. (or 2 c.c. in excep¬ 
tional cases where a large excess of dry lead has been used) of the dilute acid 
used for inversion. 

When a considerable number of deteiminations are to be made at the same 
time, the writer uses for a water-bath a flat-bottomed iron pan accommodating a 
dozen or more flasks and containing only enough water to‘be above the surface of 
the liquid in the flasks. The whole is heated to about 70°, and the flame turned 
out; when a thermometer in one of the flasks indicates 67°, the flasks are taken 
out one at a time, acid added and the whole set aside for inversion. 

From a scientific standpoint thjs inversion process may be criticized on account 
of the fact that, due to variations in laboratory temperature and in thickness of 
flasks, marked differences in the rate of cooling, and hence in the speed of inver¬ 
sion, may occur. Practically, no difference outside the experimental error could 
be detected, even when the temperatures at which acid was added varied as much 


1 2 
34*64 34*64 


84° 

84*87 
+ 0*03 
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as 10®. It may be also that the constant required for this method will be found 
on careful investigation to vary slightly from that now used in the Herzfeld 
method) whioh is itself under suspicion. In the above work no attempt has been 
made at much greater accuracy than what might be expected in a well-equipped 
factory laboratory, and within these limits the method has been found fully as 
accurate as that of Herzfeld, and much more convenient. 

Dbpabtment op Sugar Technology, 

College op Hawaii. 


The Composition of Precipitates obtained from 
Syrups in White Sugar Manufacture. 

By H. PBLLBT. 

Messrs. 0. E. Coates and L. C. Slater' have examined the precipitates 
obtained from two syrups made in two sugar factories in Louisiana. The first 
syrup originated from juice which had been treated by sulphurous acid and then 
by lime, heated, passed through a sand-filter, and concentrated to 63° Brix, giving 
after some time a gelatinous precipitate, which had been washed, dried, calcined, 
and analysed. 

Tlie second precipitate came from a juice which likewise had been sulphited 
and limed, passed through bags, treated with phosphoric acid, concentrated, 
brought to boiling, and the syrup lastly passed through a battery of inclined 
separators. A precipitate left in these separators had been collected, washed, 
dried, calcined, and analysed from the point of view of the mineral composition of 
the residue, Messrs. Coates and Slater gave the composition of these two 
calcined deposits as follows : — 

Factory No 1 Factory No. 2 


Silica .. .. .. .. _ 

76-3 

53*7 

Iron, alumina, and calcium phosphate .. 

5-3 

34-6 

Lime .. .. .. ., _ 

8*3 

4-1 

Copper.. 

11*3 

1-2 

Phosphoric acid ,. .. .... 

0-6 

13-5 

Sulphuric acid 

4'0 

. . nil. 


These authors add a note stating that the dried precipitate from Factory No. 1 
contained 58 per cent, of ash and 42 per cent, ot oiganic matter, and that from 
Factory No, 2, 75*6 and 24*4 per cent, respectively. 

They explain the greater quantity of silica in the deposit from Factory No. 1 
to be due to its filtration over sand. This is by no means our opinion. Generally 
one chooses a sand quite unattackable by cane juice, and wo consider that this 
silica came solely from the juice itself. In fact cane juice contains silica in 
proportions that are sometimes quito considerable, and this silica, which is in the 
form of alkali silicates and in the colloidal state, is not precipitated by the 
ordinary treatment which the juice undergoes, that is to say, sulphitatioii and 
liming, or inversely, liming and sulphitation. The quantity of silica eliminated by 
this treatment is variable, and depends precisely upon the amount originally 
present and upon the degree of acidity or of alkalinity. Only a very slight 
difference in the reaction of the juice is necessary to determine whether the silica 
is more or less well precipitated. 


1 1916, 573. 
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Then the juice itself during concentration gradually loses its alkalinity, 
so that a juice slightly alkaline, for example, may give a syrup neutral or slightly 
acid; a juice that is neutral, a syrup appreciably acid; and lastly a juice distinctly 
acid a syrup the acidity of which has increased. 

Now when a liquid containing silica in solution owing to a certain alkalinity 
gradually loses this alkalinity, the silica is slowly deposited in the gelatinous 
state. This precijutation of silica may be observed after the concentration of 
juice which has not at all been filtered over sand. It may be verified by 
analysing the deposits in different bodies of evaporators, and we have had occasion 
to publish several notes on the subject. 

Beferring to the precipitate from Factory No. 2, it is not astonishing to notice 
the presence of a considerable quantify of phosphoric acid, since the juice itself 
had been treated with this reagent. It would seem that this phosphoric acid 
treatment had not been done in a rational manner, and that there had been a 
re-solution of the calcium phosphate for some reason impossible to determine or 
suppose. But this calcium phosphate soluble in the sugar juice is also precipitated 
on concentration, since it is known by experience that even in aucreries in which 
phosphoric acid is not used, the sulphated and limed juice contains enough 
phosphate for this constituent to be deposited gradually during concentration 
with the silica, while other substances, such as oxalic acid, leinain in solution in 
spite of the ordinary preliminary treatment of sulphitation and liming. It is thus 
that the deposits in evaporating apparatus present in the case of cane juice an 
extremely variable composition, depending upon the nuinbfu’ of the vt'ssel, the 
nature of the juice, and the treatment which it has undeigone. 

Another observation may be made. It is quite evident that at first sight the 
precipitate from Factory No. 1 contains moie silica than that fiom the other; but 
the composition of the precipitate from Factory No, 2 is totally modified by the 
presence of a considerable quantity of calcium phosphate, which reduces the 
centesimal content of the silica. If, therefore, one eliminates the difference 
between 34*5 and 5*3, i.e., 29 2 per cent., comprising the iron, alumina, and calcium 
phosphate of both precipitates, 53*7 of silica for 7()*H of calcined matter is 
obtained, giving 75*8 of silica against 75*3 in the ash of the precqiitate from 
Factory No. 1. In a word, we believe (and indeed aro almost certain) that if the 
juice from Factory No. 2 had also been filtered over sand, the precipitate obtained 
would not have contained more silica than the amount indicated in the analysis 
published. 

It is worthy of remark that the treatment followed by Factory No. 1 for 
clarification would seem to be rather defective, since the deposit contains as 
much as 11*3 per cent, of copper which could only come from the apparatus, this 
indicating an appreciable deterioration. 

A rather serious outbreak of fire took place at the engineering works of Messrs. John 
McNeil & Co, Ltd., Glasgow, at the end of December, the pattern shop being the scene 
of the damage. Fortunately not all of the patterns were destroyed and as the drawings 
are intact, we understand the firm will not be put to any serious trouble on account of 
damaged stock. 

Messrs. Willett & Gray conclude that the exports of American refined and Cuban 
raws during 1917 will not exceed the figures of 1916, 619,000 tons of refined and 736,000 
tons of Cubas, but if anything should be rather less. Taking into account this possibility 
of reduced shipment abroad, together with the increase in crops, they consider that prices 
should approximately range between 3J c. and 4f c., c. and f., during 1917. 
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Methods of Chemical Control for Cane Sugar Factories.’ 

Compiled by the Committee on Revision of Methods and adopted 
by the Hawaiian Chemists’ Association, October 22nd, 1915. 

Sykup. 

Sucrose. —From each sample of syrup collected during the day a small 
subsample is put aside for the determination of sucrose once in 24 hours. It 
is best to take the direct as well as the invert reading of this sample. 

A normal weight of the syrup is transferred to a 100 c.c. flask with the aid of 
a little water; from 3 to 5 c.c. of basic lead acetate solution are added, the liquid 
filled to the mark with water, shaken, filtered, and polarized in a 200 mm. tube, 
noting the temperature of the solution. The reading gives the direct polarization. 

Place 60 c.c. of the filtrate in a 100 c.c. flask, add about 25 c.c. of water, and 
proceed as described under sucrose in mill juices.® Make up to 100 c.c., 
and polarize in a 200 mm. water-jacketed tube, at the same temperature at 
which the direct reading was made. The sucrose is found from the formula: 

in which D ~ direct polarization, I = invert reading, and t = 
142‘3—0*ot ^ ^ 

temperature of observation in Centigrade degrees. 

Qhicme.—li it is desired to determine the glucose, the subsample taken for the 
determination of sucrose should be used. Dilute the same as for the Brix deter¬ 
mination, and proceed the same way as under ** mill juices. 

Massecuites. 

Sampling. —Take a large sample of massecuite as it is leaving the pan, from 
the first, middle, and last part of each stiike, mix well, and take a subsample to the 
laboratory, whore it can either bo analysed at once, or composite examples can be 
made up from each grade, and analysed once a week. Massecuites can be kept 
without a preservative for several days in a closed container without deterioration. 

Analysts.—A diluted sample is prepared by the method^ described under 
“ Syrup,” of from lo*^ to 20'^ Brix, the Brix and polarization determined and 
calculated back to the original. Great care must be taken that all the grain is 
dissolved in diluting. 

Molasses. 

The first and second molasses as they come from the centrifugals are seldom 
analj'sed any further than for apparent purity and Brix. The methods followed 
are the same as those described for massecuites. It may be noted here that in 
case the purity alone is wanted, and not the Brix, an approximate mixture of 
16° Brix is sufficient, and no weighing need be done. 

Commercial Sugar. 

Sampling. —The sample is best taken automatically, where this can be arranged, 
so that there will be no evaporation. Otherwise, a pinch should be taken from 
every few bags as they are weighed, and placed in a covered bucket with a small 
hole in the top. 

Empty the content of the sample bucket upon a large sheet of heavy glass 
plate or other non-absorbent material (as glazed porcelain), remove any foreign 
matter, and mix rapidly. Crush any lumps, and thoroughly incorporate with the 
rest of the sugar. Weigh out for analysis at once. 

^ The previous iustalments appeared in the 1916 volume of tins Journal, pp. 468-72, 513-17 
and 653-56. » 1916, 554. » 1916, 556. * 1916, 656. 
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Total Solids. —About 2 grms. of sugar are weighed on ono of a sot of double 
watch-glasses, made to fit together tightly with a clamp, and heated in an oven at 
100° to 105°O. for three hours, the watch-glasses being then placed together, cooled 
in a desiccator, and weighed. From the loss in weight the per cent, moisture is 
calculated, and 100 — per cent, moisture = total solids. 

Brix. —Weigh out 500 grms. of sugar, add 500 grms. of water, and stir until 
the sugar is completely dissolved. Remove the air in vacuo^ determine the Brix 
of the solution, and multiply the result by 2 for the Brix of the sugar. 

Polarization. —A normal weight of sugar is dissolved in water in a 100 c.c. 
flask, from 1-2 c.c. of lead solution added, and the liquid made up to the mark. 
The filtrate is polarized in a 200 mm. tube. (On account of differences in tempera¬ 
ture, the polarizations of commercial sugar read about 0*3° higher in New York 
and 0*2° higher at San Francisco than in Hawaii.) 


Sucrose. —To 50 c.c. of the filtrate obtained as above mixed with 25 c.c. of 
water in a 100 c.c. flask, 5 c.c. of cone, hydrochloric acid are added and the 
inversion carried out as for syrup, the reading being made in a 200 mm. tube. 
The percentage of sucrose is calculated by the following formula :— 

Per cent, sucrose = 

142-G - 0-5< 


in which the lettei’S have the same significance as under “ Syrup,” above. 


Final Molassks. 

Sampling. —Take an aliquot quantity of final molasses from each weighing or 
measuring tank, and keep in a closed container until the end of the week. 

Brix. —The average sample of final molasses must be diluted to about the 
average Brix of the mixed juice, and after the removal of the air, the Brix 
is determined as described under “ Syrup.” Care must be taken that no grains 
of sugar are left undissolved. 

Insoluhle Solids. —Weigh about 5 grms. of the thoroughly mixed sample of 
molasses in a sugar dish, wash into a 500 c.c. flask, make up to the mark, and mix 
thoroughly. Measure out 100 c.c, of the solution with a pipette, and pass through 
a Gooch crucible with asbestos pad which has been previously dried and weighed. 
Wash four or five times with distilled water, dry at 100° to 105° C for two hours, 
and weigh. 

Total Solids. —About 15 grms. of medium fine silica sand that has been washed 
with hydrochloric acid, or half that weight of coarsely powdered pumice stone, are 
placed in a shallow dish with a short stirring rod, and heated for an hour at 100° to 
105° C. After cooling in a desiccator, and weighing, about 3 gnus, of molasses 
are weighed into the dish, about 1 c.c. of hot water added, and the liquid thoroughly 
mixed with the sand. It is now heated, preferably in a vacuum oven at 75° 0., or 
in an air bath at 100-105°0. for five hours, cooled in a desiccator, and weighed. 
The weight found, minus the weight of the dish plus sand, equals the weight of 
total solids. 

Polarization and Sucrose. —Dissolve 35*75 grms. of molassos in water, add 
40c.c. of basic lead acetate solution, make up to 250 c.c. with water and filter. To 
50c.c. of the filtrate add Ic.c. of a saturated solution of aluminium sulphate, make 
up to 55 c.c., filter and polarize in a 200 mm. tube, the reading multiplied by 2 
giving the direct polarization. Put 75 c.c. of the original filtrate in a 100 c.c, flask, 
add 5 c.c. of cone, hydrochloric acid, mix, and introduce a thermometer into the flask, 
which is then placed in a water bath heated to 72° C. When the thermometer in 
the flask indicates 69° 0. (3 to 5 min.), the solution is kept at this temperature for 
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exactly 5 minutes, rotating the jflask gently at frequent intervals to secure even 
distribution of heat. Then remove from the bath, and cool rapidly. Add slowly 
a little more zinc dust than is sufficient to precipitate the lead, or a few crystals of 
sodium sulphite, bring the solution to the same temperature as that on which the 
direct reading was made, and make up to llOc.c. with water of the same tempera- 
ture. .Filter and read the solution in a water-jacketed 200 mm. tube, noting the 
temperature accurately, which should be within 1® of that for the direct polariza¬ 


tion. Calculate the per cent, sucrose from the formula: 


100 (2Z> —|/) 
142 — 0*61 


, in which 


D = direct reading, I = invert reading, and t = observed temperature of the 
solution. 

Gluco$e ,—Weigh out 10 grms. of the molasses, and transfer with about 200 c.c. 
of water to a 2d0 c.c. flask. Add neutral lead acetate solution until no further 
precipitate is formed, as can be noted by allowing a few drops to run down the inside 
surface of the flask. This usually requires about 5 c.c. Make up to the mark and 
Alter. To 125 c.c. of the flltrate in a 250 c.c. flask add neutial potassium oxalate 
solution in small amounts until the precipitate settles quickly, leaving a clear 
solution. Fill to the mark with water, mix thoroughly, and filter. Place 5 c.c. of 
the filtrate in each of five test tubes, and add 4, 5, 6, 7, and 8 c.c. respectively of 
mixed SoxhlePs solution. Heat to boiling, allow to settle, and note which is the 
first tube that has an excess of the copper solution as indicated by a distinct blue 
colour in the supernatant liquid. Measure ten times the volume of mixed Soxhlet’s 
solution that was used in this tube into a 400 c.c. beaker, add 50 c.c. of the filtered 
molasses solution (equivalent to 1 grm. of molasses), and cover with a watch-glass. 
Heat to boiling, and boil gently for exactly two minutes. Add 100 c.c. of cold 
distilled water, and filter immediately through a Gooch crucible with asbestos pad, 
prepared as below, using a filter pump. Transfer all the cuprous oxide precipitate 
to the crucible, and wash five or six times with hot water. Dry in an oven at 
100° 0. or over for half an hoixr, Heat to full redness for 15 minutes, cool in a 
desiccator, and weigh quickly, as cupric oxide is very hygi’oscopic. The weight 
of glucose in milligrams corresponding to the weight of cupric oxide may be 
found from tables. 

To prepare a Gooch crucible for filtering, attach to a filter pump, pour enough 
washed asbestos suspended in water into it to make a pad ^ in. thick, wash four 
or five times with distilled water, dry for half an hour in an oven, ignite to 
redness, cool in a desiccator and weigh. 

Aeh .—Weigh out 3 to 6 grms. of molasses into a platinum dish. Add an equal 
volume of concentrated sulphuric acid, and heat gently at first, and finally to a 
dull red heat until the ash remaining is free from particles of carbon. The final 
heating is best done in a muffle furnace. Add a few more drops of acid, and heat 
again to redness. Cool in a desiccator and weigh. Subtract 10 per cent, from the 
weight of sulphated ash to get the carbonated ash. 


Condenser Water. 

From Evaporator .—To test the condenser water for sugar from entrainment, 
three to five litres of it are collected from a point as near the condenser of 
the evaporator as possible, a litre at a time, at intervals of half an hour, and 
placed in a perfectly clean vessel, preferably one that has not had sugar in any 
form in it before. The evaporation may be begun as soon as the first sample is 
collected. About 2 c.c. of a 5 per cent, solution of sodium carbonate are added to 
the water at the beginning of the evaporation. When the water has been 
evaporated down to about 150 c.c., the large dish is removed from the stove, and 
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the water is transferred to a small evaporating dish, the last traces being carefully 
washed out of the large dish into the small one. A sheet of asbestos, with a 2 ^ in. 
hole in it, is placed on the stove with the small dish containing the water. The 
evaporation is continued until only about 75 c.c. remain. It is not safe to go 
beyond this, on account of the risk of decomposing some of the sugar. This 
solution is transferred to a 100 c.c. sugar flask, about 1 c.c. of basic lead acetate 
solution and a little alumina cream added, and made up to 100 c.c. From the 
polariscope reading of this solution, after filtering, its polarization can be found 
from tables. To find the polarization of the condensed water from this, divide by 
50, since the water was evaporated to one-fiftieth of its original volume. For 
instance, suppose the polariscope reading were 8*0, the 100 c.c. of evaporated 
solution would then have a polarization of 0*78, and the original condenser water a 
polarization of 0*016. 

The determination of the polarization of the condensed vapour of the different 
vessels is carried out in the same way ; the amount of this water can be calculated 
from the tons of mixed juice entering the evaporator and the percent, evaporation 
in the different vessels. 

From Vavnnm Pons .—For collecting a sample of water from a condenser of a 
vacuum pan, screw a short piece of fin. pipe (bevelled off on the inner end to 
catch the water coming down, and furnished with a valve near the outer end) 
into the water log at a convenient distance from the floor or other support. 
Connect the pipe by a short rubber tube with a 5-gallon bottle of thick glass. 
Open the valve at the beginning of a strike sufficiently to allow the water to drop 
slowly into the bottle throughout the stiike. Fvaporate and polarize the water as 
just described above. 

Drain Waters. 

All drain and waste waters, including that from the juice heaters, evaporator 
calandrias and condenser, and vacuum pan coils and condensers, should be tested 
once a day with naphthol solution. 1-2 c.c. of the water aie treated in a test tube 
with 3—5 drops of a freshly prepared 20 per cent, alcoholic solution of a-naphthol. 
Pour the solution carefully, to avoid mixing, upon 2-3 c.c. of concentrated, 
chemically pure sulphuric acid in another test tube hold m an inclined position. 
A dark ring between the two liquids indicates sucrose or glucose. 


CALCULATIONS, 

Fxtraction ,—When the weights of cane and mixed juice are known, this is 
calculated by the formula : 

Sucrose per cent, mixed juice * X weight mixed juice 
Sucrose per cent cane X weight cane 

When accurate weights are not available it may bo calculated by the formulse: 

Tj X 100 fibre per cent, cane 

Bagasse per cent, cane '-- 

ribro per cent, bagasse 


Polarization of bagasse per cent, cane : 


bagasse per cent, cane X polarization of bagasse 

fob 

Extraction per cent, cane polarization of cane — polarization of bagasse per cent. cane. 


Extraction per cent, polarization of cane = gxtr^ct|on per^cont^e_^00 

polarization of cane 

Juice Extraction per cent, Juict in Cane may be calculated by the formulee : 

Soluble solids per cent, bagasse = P°lH»sation of ^gass e X 100 

purity lesidual juice 


1 Ordinarily the polarization is used instead of the per cent, sucrose in those calculations, 
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Juice extraction 

percent, juice 100 X bagasse percent, cane x soluble solids per cent, bagasse 

in cane 100 Brix normal juice (100 — fibre per cent, caic) 

Juice Extraction. i>er cent. Cane may be calculated by the formula: 

Juice extraction per cent, cane = juice extraction per cent, juice in cane x (100 — fibre 

percent, cane). 

Mixed Juice per cent. Cane may be calculated by the formula: 


Juice e xtraction per ce nt, ju ice in cane X Brix normal j uice X ( 100 —fib re per cent, can e) 

100 X Brix mixed juice. 

A verayea for all reports and records should be true averages. 


FiXAMPLl-S 

Avaxlable Data — 

First mill juice, Brix .. 

Mixed juice, Brix 

,, ,, polarization 

„ „ purity. 

Ilesidual juice, purity ., 

Extraction, pei cent, polarization of cane (approximately) . 
Cane, fibre 
Bagasse, polarization 
,, moisture 


as. ' . Bnx normal luice .. ,,,,, . 

Coefhcient = X 100 = 97*4 

Bnx first mill juice 

Normal juice : 

Brix = = 18-3 

100 

(98 X 84*3) 4- (2 X 71*4) 

100 

Polarization = = 16*4 

100 

Cane: 

Polarization = ISo 

100 


Purity 


84*0 


Bagasse: 

Soluble solids = = 1*4 

71*4 

Fibre = 100 — (38*4 + 1*4) - 60**2 

Per cent. Ouiie 25-=: 20-8 

60 2 

Polarization of bagasse per cent, cane =z — — 0*2 

Extraction per cent, cane 13*6 — 0*2 = 13*3 

Extraction per cent, polarization of cane = =r 98*5 


Juice extraction per cent juice in cane *100 — 

Juice extraction per cent, cane -» 98*2 X 0*876 

98*2 V 18 ^ V 

Mixed juice per cent, cane * .?s a o a 


100 X 20 8 X 1*4 
18*3 (100 — 12*6] 
* 86*9 
87*6 


100 X 14*0 


* 112*0 


18*8 

140 

11*8 

84*3 

71*4 

98 

12*5 

1*0 

38*4 


* 98*2 


Messrs. Fawobtt, Pkbston & Co. Ltd., the well known sugar machinery makers 
of Liverpool, have just sustained a loss through the death of one of their directors, Mr. 
Hbnkv Shiblo, who passed away last month. 
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THE BELATION BETWEEN WATER CONTENT AND PURITY OP SYRUP. 

To THB Editoh, “The International Sugar Journal.*' 

Sir, —In Mr. T. Murakami’s article on “The Control of Sugar Boiling,” in the 
Intei’nat%onal Sugar Joutnal of October, 1916, he offers a formula for determining the 
relation between water content and purities of filmas and syrup—if conditions for best 
results are to obtain. He enters a constant, also, to take care whether the grain be coarse 
or fine. 

It is undeniable that the factors that influence crystallization are: the size of the 
crystals’ surface, and the viscosity and supersaturation of the mother-liquor surrounding 
these crystals. Therefore, it seems strange indeed that a formula should be presented, 
neglecting the temperature which will vary the viscosity. 

Mr. Murakami discards Claassen’s theory of supersaturation, because he found for 
different syrups that the degree of supersaturation was not the same. From his figures, 
it appears that he bases his supersaturation on the solubility of sugar in water, and not, 
as Claassen does, on the solubility of sugar in impure solutions. 

The degree of supersaturation best for graining, varies according to the viscosity; the 
viscosity depending upon the percentage of gums in the non-sugars, and the temperature. 

Perhaps if Mr. Mukakami would include the temperature variable in his findings, 
and enlarge a little more upon the relative sizes of his crystal surfaces, he would be able 
to give us not only a most interesting article, but a practical one as well. 

Very truly yours, 

Burlingame, C. J. Moroney. 

California, TJ.S A._ 


THE SUGAR MACHINERY INDUSTRY AFTER THE WAR, 

To the Euitou, “The International Sugar Journal.” 

Sir,—The great question at present amongst sugar engineers is doubtless: “What 
is to be the position for sugar machinery manufacturers after the War P ” 

There will undoubtedly be a great extension of the cane sugar industiy^ in Australia, 
but the machinery needed for the extensions will most likely he manufactured in Australia, 
as they have now very up-to-date engineering works out there and more recently any 
machinery required has been made within that country, as the condition of advanced 
payments was made to the sugar planters on that basis, owing to the fact that the hankers 
of the Commonwealth are largely associated with the engineering works referred to. 

However, should the extensions be very large and urgent it is just possible that the 
engineering works in Australia will be unable to overtake the planters’ demands within 
the time required, in which case much of the work may come to this country. There will 
also in all probability be a large extension of the sugar industry in Zululand and on the 
Zambesi, while in India further developments are probable, as there is an abundance of 
labour. At the same time there is the difficulty in the last case regarding suitable land and 
water in some places. 

After the war, the two great centres for the supply of cane sugar will doubtless be the 
islands of Cuba and Java. The bulk of the machinery for the former is now mainly made 
in America whence most of the capital for running the estates is derived, while Java get* 
most of her machinery from Holland. However with the almost certain extension of the 
cane sugar industry in the British Colonies, there should be ample work for the sugar 
engineers in this country. 

As for the beet sugar industry, there is no doubt that a great extension wiU take place 
in south Russia after the war, especially if there is an agreement between Bofleia and 
England to take this beetroot sugar at a preferential rate over that derived from other 
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BOuroeS) and no doubt in return the British Government would desire this country to 
produce all the machinery required for the extension of these Bussian factories, which 
machinery before the war came all from Germany and Austria. 

Yours truly, 

Glasgow. A SXJGA.R Enqinkxk. 


Review of Current Technical Literature.' 


Presbevation or Samelks of Cank Jlice foe Analysis. E, Pitot. Bulletin de la 
Soeiite dee Chimisies de hfaurice, 1916^ 7, No, Sly 100-109, 

Experiments were made on the preseiving power of different antiseptic substances 
which might be employed for samples of juices and other liquids awaiting analysis in the 
factory, these being basic lead acetate (100 in 110), neutral lead acetate (12 in 1000), 
formaldehyde (1 in 1000), formaldehyde and ammonia (1 in 1000), thymol (1 in 1000), 
salicylic acid (1 in 1000), and mercuric chloride (J in 1000), while the sucrose was deter¬ 
mined by double polarization and the reducing sugars by a colorimetric method. It was 
found that only the basic and neutral lead acetates in the proportions stated were capable 
of maintaining the initial sugar content of juices having a sp. gr. 1020 to 1080 for 
24 hours at a temperature of 21® to 30° C. 

Ignition of Magnesium Pykofuosfhate. S. H. Champlin. Chennet-Analyst^ 14, 8. 

In making dotorminutions of phosphorus or magnesium, it has been found difficult 
to ignite the magnesium pyrophosphate to complete whiteness, even with gi'eatest care, 
when the usual methods are followed, but by following the directions here given, the 
operation may be earned out quickly and easily : Place the wot filter and precipitate in a 
Vitreosil ” crucible, and dry over a low flame, inclining the crucible on the triangle, 
and resting a cover against the top, so as to cause the warm gases to circulate over the 
paper. When the paper begins to brown, place the crucible, uncovered, in a muffle heated 
below redness, and smoke off the paper. Cool, and saturate with nitric acid (sp. gr. 1*42); 
warm gently to expel the excess of acid, increasing the beat slightly until red fumes come 
off. Beturn to the muffle, now raised to a dull red heat, and ignite until the evolution of 
red fumes ceases. Finally raise the temperature to a bright red heat and ignite until 
constant weight is obtained. 

Desiccation of Beet Pulf. L. Malpeaux. La Vie Agricole, 1916, 6, 1-S. 

In France the Huillord desiccator with cone-shaped divisions has attained a high 
degree of perfection. One installed at Coudekerque-Branche (Noiff) at a cost of £7000 
treated 60 tons of pulp containing 82 per cent, of water in 24 hours, and produced 12 tons 
of dried slices containing 10 per cent, of water at a cost of Is. 7}d. per cwt (coal costing 
208. per ton). In Germany, the apparatus in favour for beet leaves and tops is that of 
Biittner, this consisting of three gratings placed over each other with an automatic loader. 
From 4-5 cwt. of fresh leaves 1 cwt. of dried leaves is obtained, and the cost of drying is 
given as 9jd. to 9^d. per cwt , and its food value is Is. per cwt., though it is sold dearer. 

Sugar as a Dressing in Veterinary Surgery. Gerardo Bussano, La Chnica 
Veterinaria, No. 19, 766-785 ; No. 20, 810-816; and No. 21, 829-8U. 

Sucrose or glucose, preferably the latter ** on account of its lower price and more 
suitable physical character,” applied to any wound was found to act as an absorbent and 
antiseptic, stimulating the nutrition of the tissues with formation of a granular layer over 
the sore, leading to more rapid healing, and protecting from all possible infection. It 

^ This Koview is copyright, and no part of it may be reproduced without permission.*— 
(Editor, 1.8. J.) 
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actfl, moreover, as a deodorizer, being thus of particular advantage in operations as cancor 
or frog of the foot, or others producing a nauseous smell. When used in the form of 
solution as a dressing, the formation of pus seldom occurs, any discharge gradually 
diminishing to close with successive applications, and such dressings when properly applied 
may remain in position for 8-10 or even 12 days without inconvenience. A solution of 
glucose 6-10 or 26 per cent, may be injected in the abdominal cavity, under the skin, in 
the joints, the trachea and the jugular vein, without any disturbance in bodily funstions, 
and on this account may replace advantageously most physiological solutions. Sum¬ 
marizing, it may be stated that “ by its absorbent and antiseptic healing properties, sugar 
constitutes a dressing of the first order which may render giont service in veterinary 
surgery, especially in private practice, in place of ordinary antiseptic powders.^’ 

Mechanical Analysis of Soils in Java, and thkir Judgment for Cane Cultiva¬ 
tion Purposes. C. H, van Harreveld^Lako, A*chief] 1916^ 24, No, $. 

Mohr’s method, which differs from Atterberg’s in that it separates out the particles 
more gradually, and is more suitable for soils of volcanic origin, was used. Samples of 
the soil were spun in a centrifugal with the addition of water containing a few drops of 
ammonia. A jet of water under hi^h pressure was made to play on the residue to disin¬ 
tegrate the particles, which wore again subjected to centrifugal action. By treating the 
successive residues in this way, particles of the following dimensions are separated from it: — 


P’rom 2 

to 

1 mm. 

. From 0 05 

to 

0*02 

1 

to 

0*5 

0*02 

to 

0 005 

„ 0 5 

to 

0*25 ,, 

0*005 

to 

0*002 

„ 0-26 

to 

0*1 

0*002 

to 

0 0006 

„ 0 1 

to 

0*05 

Lc•s^ than 


0*0005 


Soils of Java in which particles of 0*5 to 0*05 mm. predominate allow lain and 
irrigation water to filter through rapidly, and lecjuire plentiful iirigation for cane 
growing. They also need dressing lepeatedly with siilpliate of ammonia in small 
quantities. The tcxtuie of the soils in which particles ranging from 0 05 to 0 02 mm. 
predominate is very favourahle to cane cultivation. They are suffii iontly absorptive, and 
at the same time readily allow the excess of inoistmo to flow off. Soils containing chiefly 
particles ranging from 0 02 to 0 002 mm. are less favourable in texture for cane cultivation. 

Description of Cane VAuiEnicn under Cui/itvation in Java. J. Jeswiet, Archie/, 
1916, 24, No. n and IS. 

An exact description of the different cane vaiieties while under cultivation is of 
importance in order to ascertain their individual charactoristics, to prevent the mixture of 
cuttings, and to obtain a guarantee of purity and origin. 

In the form of the internodes, their colour, and the mode of insertion of the leaves, 
some fairly fixed and absolute distinctive characters we re found in the sugar cane from 
four to nine months old. It is chiefly, however, in the form of the buds and also the 
distribution of the hairs over the outer scales of the buds and on the different parts of the 
leaves, that a sure means has been discovered for identifying the different varieties, and 
for combining them in certain groups representing the same characters and probably of 
the same origin 

A description is given of the two most important varieties of sugar cane grown from 
seeds in Java, and designated by the numbers 247 B and 100 P. O. J. The origin 
of No. 247 B is somewhat doubtful, and it is probably to be attributed to a cross of the 
Fiji cane with the Cheribon cane as the female parent. The variety 100 P. O. J. was 
obtained by accidental hybridization of the original black Borneo cane, probably with the 
Loethers cane. The writer believes that the latter may be identified as the male parmt 
on comparing different charncters of the cane 100 P. O. J. with those of the Loethers 
variety. A minute description is given of the various morphological characters of these 
two varieties, on the basis chiefly of the insertion and dispersion of the hairs over the buds, 
and on the shape of the intemodes. 
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Nitrogenous Manuring or the Cane in Java, and trb Use or a Substitute fob 
Sulphate or Ammonia. J, M, Geerts* Ar chiefs 1916, 24, No. 14 . 

The importation of sulphate of ammonia generally used for manuring the sugar can© 
having become very uncertain and difficult, the question of finding a substitute for it is 
one of primaiy^ importance. It appeared possible to find the solution of the problem by 
making a digest, from one and the same point of view, of all the results obtained for 10 
years of experimental manuring of the sugar cane in the field and calculating them 
uniformly. This has now been done, and the results given by caithnut cakes have been 
compared with those yielded by sulphate of ammonia 

The conclusion reached is tliat the former cannot be deemed equal to the latter; but 
that a Biixture of the two maiuiics gives better results than the use of oil cakes alone In 
rather sandy soils, the oil cakes produce belter results than in clayey media. The nitrogen 
in sulphate of ammonia not being so expensive as that in oil cakes it is more economical to 
use the former. The production of the sugar cane is less when oil cakes are used than 
with sulphate of ammonia, but the richness in sugar is not affected. 

J W (). 


Review of Recent Patents.' 


UNITED KINGDOM. 

Use op Sugar for the Manufacture of Oxalic Acid. Emil R. von Portheim, of 
Prague, Bohemia, Austria. lIf,2SJ!f. October 7th, 191*5. 

Oxidation of the cane sugar (or other carbohydrate) to oxalic acid is effected by the 
aid of oxides of nitrogen in the presence of a catalyst, and the operation is best carried out 
ill two stages : (1) 100 parts of sugar are placed upon a slightly inclined grid contained in 
the upper part of a closed vessel, whereupon 160 to 200 parts by weight of nitrogen per¬ 
oxide are passed through the mass, the sugar being gradually liquefied and flowing slowly 
to the lower part of the vessel. (2) Following this, the partially converted sugar is sub¬ 
jected to cither of the two following treatments : («) Through 100 parts of it mixed wdth 
2 parts of molybdenum oxide (blue ISIosOs) and dissolved in 100 parts of water there is passed 
a current of nitrogen peroxide, which may bo mixed with air, and as soon as crystals have 
formed, the solution is filtered, and more of the sugar preliminarily oxidized in the manner 
indicated in (1) added to the filtrate, nitrogen peroxide being again introduced; or (6) 
100 parts of the proliiuinaiily oxidized sugar treated as described in (1), 400 parts of nitric 
acid (sp. gr., 14), and 2 parts of molybdenum oxide are allowed to stand for some time, 
the escaping gases being mixed with air, the nitrogen peroxide produced liquefied, and the 
product of condensation allowed to continuously flow back into the vessel. As soon as 
the oxalic acid has crystallised, the mass is filtered, and a further amount of the preli¬ 
minarily oxidized sugar added to the filtration, the process thus being continued. 

UNJTEl) KINGDOM APPLICATIONS. 

Kbvivification of Animal Charcoal (Bone-black). M. Weinrich, 7259. May 22nd, 
1916. 

Conversion of Cellulose into Glucose. R. A, Kocher, 7SS9. May 23rd, 1916. 
Utilization of Waste Heat for Generating Steam. W. H. Panton. 7528. May 
26th, 1916. 

Apparatus for Cleaning Boilers. H. J. Lund. 7547. May 27th, 1916. (Norway, 
November 27th, 1915 ) 

^Copies ot Bpecilicatioiis of patents with their drawings can be obtained on application 
to the following;—t/wtied Kingdom: Comptioiler of the Patent Office, Southampton Buildings, 
Cliancery Lane, London, W.C. (price, 6d. each). United States: Commissioner of Pateius, 
Washington, B C. (price 5 cents each), lyance: L’lmprtmerie Natlonale, 87. rue Vieille du 
Temple, Paris (price. 1 fr. 05 c. each). The date given in the heading of specifications is that 
of the application of ilie patent. 
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United Kingdom. 


IMPORTS AND EXPORTS OP SUGAR. 
IMPORTS. 


Ukrbpinbi) Hugaiis. 

Bussia. 

Gennany . 

Nelhorlands. 

Belgium. 

France . 

Austria-Hungary. 

Java . 

Pliilippine Jslanda . 

Cuba . 

Dutch Guiana. 

Hayti and San Domingo .. 

Mexico . 

Peru . 

Brazil . 

Mauritius . 

Biitish India . 

Straits Settlements. 

British West Indies, British 
G uiaiia & British Honduras 
Other Countries . 


Total Haw Sugars. 

Kbfinei) Suoaus. 

Bussia . 

Gennany . 

Holland. 

Belgium. 

France . 

Austria-Hungary. 

Java . 


Argentina. 

Mauritius .. 

Other Countries . 

Total Befined Sugars 

Molasses . 


Total Imports. 


BkiTISH JlltriNBI) Sl’oakh. 

Denmark . 

Netherlands . 


Italy . 

Canada . 

Other Countries 


Foubion & Colonial Sugaiis. 

Befined and Candy. 

Unrefined . 

Various Mixed in Bond.... 
Molasses . 


Total Exports. 


One Month ending I 

TWELVE MONTHS ENDING 

December 31st. 

December 318t. 

1915, 

1916. 

1916 

1916. 

Tons ♦♦ 

Tons.* 

Tons.* 

Tons.* 

369 

43,621 

293,596 

289*465 

6,260 

3,072 

6,038 

68,198 

24,474 

2,600 

359,746 

553,565 

873 

722 

1,696 

2,470 



280 

4 



113 

.... 

3,281 

6,780 

31,440 

60,602 

16 

5,537 

23,281 

8,761 

17,818 

G14 

111,081 

80,867 



866 

50 

3,281 

1,829 

116,383 

69,627 

2,764 

20 

32,463 

2,979 

58,127 

63,696 

976,876 

1,126,479 



2,140 





70 

6*170 


92,870 

4,276 

‘si 


“*k 

’**8 

600 

23*288 

106* 1*17 

94*278 

39,612 

79 

188,746 

267,681 

200 


29,056 

261 

345 

’’*3 

j 80,704 

27,931 

2 

266 

1 6,859 

16,270 

! 46,860 

28,636 

606,627 

410,766 

1 10,242 

4,336 

1 144,773 

121,599 

1 114,229 

91,667 

1 1,627,17^ 

1 l,6e8,8U 

KXPOll'J’S. 



Tons 

Tons 

Tons. 

Tons. 



1 

1 



135 

.... 


1 

19 




1 

1 

2 


16 

.... 

900 

123 

4,764 

4,472 

902 

124 

4,936 

4,476 

28 


766 

943 

70 

24 

1,327 

3,266 

*265 

16 

2*228 

*9oi 

1,265 

164 

9,267 

9,676 


♦'Calculated to the^nearest ton. 
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Tables. 


United States. 


(WilUtt f Oray, p.J 


(Tons of 2,240 lbs.) 

1916 

Tons. 

Total Receipts January Ist to December 28tb 

.. 2,706,990 

Receipts of Refined ,, 

. . 2,698,430 

Deliveries ,, 

Importers’ Stocks, December 27th 

12,638 

Total Stocks, December 27th. 

59,249 

Stocks in Cuba, December 27tb . 

17,596 

1916. 

Total Consumption for twelve rnonibh 

.. 3,801,631 


1916. 

Tons. 

2,660,386 

386 

2,593,359 

2,923 

78,959 

31,905 

1914. 

3,760,827 


Cuba. 


Statement of Total Exports and Stocks of Sugar, 1913-1914, 
1914-1915, AND 1915-1916. 


(Tona of 2,240 lbs.) Tons. 

Exports. 2,476,441 

Stocks. 33,631 


1M4'15 1916-16. 

Ton?. Tons. 

2,496,300 .. 2,902,484 

6,802 .. 21,266 


2,509,972 2,603,102 2,928,739 

Local Consumption .. .. .. 87,760 .. 89,666 .. _ 

Total Receipts... 2,592,667 .. 3,007,915 


Havana^ Decmher 20lh^ t916 


J. Guma.- L. Mkjer. 


United Kingdom. 


K'iatiuknt of JiifuitTH, KxrouTS, ani> Conbvmi'tion of Si'Oak fok Twblvk Months 
BNDINO Dbcbmbeh 3l8T, 1914, 1915, 1916. 




Imports, 



Ex coins (Foreign) 


1914. 

1916. 

1916. 


1914. 1915. 

1916. 


Tons. 

Tons. 

Tons. 


Tona. Tons. 

Tons. 

Refined. 

. 093,890 

.. 505,527 . 

. 410,766 


933 . 766 

943 

Raw. 

. 1,099,160 

976,876 . 

. 1,120,479 


7,983 .. 1,327 

.. 3,268 

Molasses 

, . .. 108,862 

144,773 

. 121,599 


217 2,228 

901 


2,161,892 

1,627,176 

1,668,843 


9,133 4,321 

5,100 





HOMR CONSDMFllON. 




1914. 

1915. 

1916. 




Tons. 

Tons. 

Tons. 

Refined .. .. 



.. .. 782,437 

.. 673,019 .. 

428,867 

Refined (in Bond) in the United Kingdom . . . 

. ... 731,673 

784.331 . 

731,146 




.. ., 169,724 

. 293,737 

237,844 

Molasses .. .. 



.... 166,037 

146,936 .. 

118,703 

Molasses, manufactured (in Bond) in United Kingdom .. 79,289 

70,126 

78,114 


Total. 


. ... 1,928,100 

.. 1,867,148 

1,689,674 

Um, Exports of 

British Refined.. .. 


. .. 14.997 

4,936 . 

4,476 




1,913,163 

1,862,212 

1,685,199 
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Sugar Market Report. 


Our last report was dated 8th November, 1916. 

Owing to the continued control of the market by the Royal Commission on the Sugar 
Supply, the past year has afforded but little scope for private enterprise, although some 
advant^e was secured by importers of West India sugars and low grade Philippine and 
Mauritius descriptions, private importations of which were permitted. Primarily, the latter 
kinds were intended, as usual, for brewing purposes, but owing to the restrictea supplies of 
refined furnished by the Royal Commission, holders were in the fortunate position of 
being able to market their stocks freely, for consumption not only by manufacturers, but 
even for grocery purposes, at advancing values which culminated in prices above those 
fixed by the Commission for white crystal and granulated sugars. 

Licenses for the importation of low grade sugurs are now granted only on proof that 
such supplies will be used for brewing purposes only. 

Throughout the year the Trade has been undisturbed by fluctuations in the prices of 
Government sugars, as the only important change in the official prices was that made in 
order to adjust values to the increased duties on refined sugars (namely, from 9s. 4d. 
to 14s. per cwt.). 

According to the Board of Trade returns the figures of home consumption of raw and 
refined compare as follows :— 

1914. 1915 1916 

Tons. Tons. Tons. 

1,683,834 .. 1,661,082 .. 1,397,806 

That the Government will restrict further the imports of sugar to the United 
Kingdom is regarded as certain, in view of the necessity for making more effective 
use of the reduced tonnage at their disposal. French, Italian, and ISwiss consumption 
must also be affected by the increased cost of delivered sugars, owing to the high freights 
now ruling for neutral bottoms. The rate of about £15 per ton demanded from Java to the 
Mediterranean is quite prohibitive as against that of about £10 from Cuban and Eastern 
American ports. 

The position of Java for marketing her sugars appears to be an unfortunate one, as 
apart from the disadvantage arising from this big difference in freight, she has to face the 
competition of the larger crops estimated for Cuba, Louisiana, Porto Rico, Hawaii, etc. 

In the following tableau, we endeavour to show the supplies available for the actual 
years 1917-16-16, and select only the countries whose production and requirements affect, 
directly or indirectly, the statistical position in France, the United Kingdom, and the 
United States. 



In Thousands of Tons. 



"l917. 

1916 


191.5 

Stocks In United Kingdom, 1st .Taiinaiy . 

119 

137 


414 

,, in United Stales, ,, 

59 

79 


130 

Louisiana 

Hawaii .. 

Porto Kico. 

Cuba . ... 

British West Indies, San Domingo, ) 

2.50 (a) 

575 (a) 

450 (a) 

3520 (b) 

495 (a) 

12.3 

,545 

431 

3008 

481 


216 

577 

308 

2593 

46,3 

Demorara, and Mexico . ( •* 


Peru .... 

200 (aj . 

200 


220 

Argentina ... 

200 (c) 

175 


152 

Brazil ... . . 

225 (a) . 

194 


240 

Java (Export) . ... ... 

1550 (c) 

1400 


1180 

Formosa . . 

430 (a) . 

392 


262 

Philippines. 

Australia . 

220 (a) . 
220 (c) .. 

315 

200 


243 

160 

Mauritius. . . . . 

250(c) 

220 


215 

United States (Beet) 

600 (C) .. 

776 


780 

Holland. . 

4 


130 


9563 

8079 


8373 


(a) Messrs. Willett & Gray’s estimate. 

(b) Average of Messrs, Guma & Himely’s estimates 

(c) As tlie 1916 crops were practically exhausted by the end of the year, 

we have to assume reasonable figures for 1917. 

H. H. Hancock & Co. 


Ifi & 11, Mincing Lane, 
Xx>ndon, R.C., 

10 th January, 1917. 
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Notes and Comments. 

The War. .. 

The Huddon break between the United States and Germany this month, 
which has boon Moinethingf of a sensation even for war time, is bound to have a 
very considerable influence on tlie outcome of the conflict now raging in Europe. 
Wlndher OiuTnany intended to provoke America to action or has miscalculated the 
length to which President Wilson’s patience w^ould carry him, there seems little 
doubt that the ultimate result will be a more or less complete condition of war 
between the two Htates, unh^ss indeed, wdiat seems unlikely, GeiTnany climbs 
down and gives some real guarantees for future behaviour. 

There are several standpoints from which the intervention of the United 
states in a European war can be viewed, and as regaids some of them it is 
probably the case that the Allies would on the whole prefer to be left to finish 
their task by themselves. But in the cause of humanity, especially that suffering 
humanity which lies within the enemy’s lines, the acoeKsioii on our side of a nation 
so rich and influential as the United States of America is bound to bo a matter for 
congratulation, especially if it succeeds in materially shortening the duration of 
the war, and clinches the resolve of the Allies to crush once for all the Prussian 
dreams of self-aggrandizement at the expense of small and peacefully inclined 
nations. And this after all is the gred-t consummation. 

British Sugar Beet Growing. 

The subject of sugar beet growing in this country has lec^eived some fresh 
publicity lately, a meeting of interested parties being held at the Cannon Street 
Hotel in London last month. The outcome of this meeting was the sending of a 
deputation to the President of the Board of Agricultuie, Mr. II. E. Pkotheko, to 
urge anew the claims of this industiy on the Government. Mr. ITiothero 
replied that the Board wnis entirely in favour of growing beet and manufacturing 
sugar ill this country. Unfortunately, the present state of the law prevented any 
assistance being given by the Government (through the Development Conimis- 
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sioners, we preaume) to any association which carried on such manufacture for 
profit. The Government, he added, were not at the moment in a position to give 
guarantees of interest on capital necessary for the starting of factories: but if a 
motion for the granting of such a guarantee wore brought forward in the House 
of Commons, it would by all means have his support. 

Doubtless as a result of this bint, Mr. Page Croft, M.P., on February 8th 
in the House of Commons moved an amendment to the Address in reply to the 
King’s Speech, suggesting that, iii furtherance of the encouragement to the 
production of food in this country, and to render it more independent of foreign 
supplies, the House of Commons should authorize the Government to guarantee 
interest on the capital required by different approved undertakings for the growth 
of sugar beet in this country and the manufacture of sugar therefrom. In the 
course of his speech he laid stress on the importance of the Government stating at 
an early date how we stood with regard to the Brussels Convention ; and he urged 
the Government to tell agriculturists that they are determined to see that sugar 
growers in this country shall have a fair chance of establishing themselves. 

Unfortunately, in the very restricted time available, the discussion of the 
food supply in general claimed almost exclusive attention, and the Address was 
agieed to without the GovorninGiit making any statement on this special aspect 
of the sugar question. 

The Sugar Consumption. 

The Food Controller, Lord Devonport, has issued a sort of inieiim injunction 
to the nation, calling on the people to submit themselves to a voluntary limita¬ 
tion of consumption as regards three specific articles of food, viz., bread, meat, 
and sugar. He hopes that if this request is conscientiously coinpli(^d with, it will 
be unnecessary to resort to enforced rationing ; but it is clear from the remarks 
he makes when putting forth his request that the latter is only a preliminary 
effort, and that if it fails force will be applied later on. The fact is, be linds that 
it will take some time yet to arrange the details of so vast a task as rationing, and 
while his department is clearly taking steps to erect the necessary raachiiiery for 
the purpose, he thinks it is worth while making a trial of a voluntary system 
before falling back on compulsion. 

We should be sorry to think that there will be no response to such an appeal; 
but we very much fear that, while there will be a goodly proportion of the popu¬ 
lation who will try to carry out the limitation set them, the great majority will do 
nothing. Self-interest and thoughtlessness are too rampant even in war time. 
Many who would willingly submit to rationing will hang back from any voluntary 
effort because they lack the incentive to take a step which they see their 
neighbours are not troubling to follow. Others, no doubt, are unable to realize 
the risks run by unlimited victualling, perchance because the Government have 
not seen fit to paint those risks in sufficiently clear colours. But whether the 
appeal fails or succeeds, it is certainly justified, if only because it gives the nation 
a chance of revealing its conscience in the interval between now and the time 
when the machinery for rationing will have been completely set up. 

The restriction as regards sugar is that not more than £ lb. per head per week 
should be consumed. Just before the war the total consumption per head of the 
population of the United Kingdom was from 85 to 96 lbs. per annum, or just 
about If lbs. per week. This quantity was, however, inclusive of sugar for all 
purposes, so it is not strictly accurate to compare it with the J lb. now allowed for 
purely domestic or household consumption. Exact statistics as to what proportion 
of the pre-war quota was similarly consumed do not appear to be available, but it 
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seems legitimate to assume that it was at least 1J lbs., in which case the present 
restriction is a reduction to nearly 60 per cent, of the normal consumption. But even 
the fib. now allowed is considerably better than that mling in Germany where, 
we believe, the ration is no more than If lbs. per month; or that in France, where 
the new basis of sugar supply is about 1J lbs. a month. Amongst neutral 
countries adjacent to the war area, there is the case of Denmark, which has 
resorted to sugar tickets and allows but 1*1 lbs. per week per head. The restriction 
in the United Kingdom is, it is almost needless to reiterate, due solely to 
insufficiency of shipping to bring the sugar to this country, and as the shortage 
of freight is almost certain to continue for a considerable while, it is bound to 
have some effect on existing world’s stocks and prices, as with the big Cuban 
crop in process of manufacture, there is likely to be an augmentation of stocks 
held up for lack of shipping facilities. This lack will be all the more accentuated 
if the United States is drawn into active naval and military conflict with Germany. 

As regards the injunction to ration ourselves in this country, it appears that 
there is always a section of the populace which takes a maximum to be a minimum 
too and assumes, in this case, that they have therefore the right to claim as much 
as the f lb. per head. Actually, however, it is uncertain whether there will be 
enough sugar going round the shops to provide everyone with this allowance, and 
some consumers may be forced to content themselves with less. Everything 
depends on how much of the sugar consigned to the United Kingdom reaches its 
destination, and, as will be seen below, the regulations for retailing the sugar are 
contingent on the assumed supply being available. 

The Wholesale Distribution of Sugar In the United Kingdom. 

A Memorandum issued on January I at by the Eoyal Commission on the Sugar 
Supply stated that it had been decided to continue till further notice the present 
scheme of wholesale distribution of sugar which is baaed on the quantity supplied 
during the whole of 1915. British refiners are to continue issuing sugar only to 
their 1915 customers, and the quantities issued will be proportioned as heretofore 
to the deliveries of 1915, or to that portion of them which the available supplies 
for the time being should justify. There is to be no free sugar in 1917; any sugar 
imported under licence from the British West Indies through the West India 
Brokers’ Committee will be taken into account when determining the quantities of 
Royal Commission sugar which should be allotted to the buyers. 

It will be readily understood that it is quite impossible under present circum¬ 
stances to determine in advance the exact percentage of 1915 supplies which will 
be available this year, and the Commission accordingly recommends to all whole¬ 
sale dealers, who experience any difficulty, to arrange to deliver sugar to their 
customers during January on a fixed low basis of say 50 per cent., and during 
February on the fixed percentage of all supplies actually received during January ; 
and so on from month to month. This method will tend to obviate the difficulties 
arising from the adoption of too high a basis at the commencement, and the 
consequent inconvenience caused by subsequent adjustments. 


Oovernment Financial Aid for West Indian Sugar Factories. 

The West India Committee Circular learns that the Secretary of State for the 
Colonies (Mr. Walter Long) has agreed in principle to tlie Antigua Government 
guaranteeing part of the interest on the capital of a projected sugar factory 
company. 

This decision marks, we hope, the advent of a new attitude towards the sugar 
industry in our Crown colonies on the part of the Home Government, and if por- 
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severed in is a distinctly hopeful sign for the future. Not many years ago when 
the Government of St. Kitts approved of a similar scheme for their island, the 
proposal was at once vetoed by the Colonial Office of that day on the ground that 
such a guarantee would be a contravention of the Brussels Convention. Are we 
to take it then that in the opinion of His Majesty’s present Government the Con¬ 
vention does not now offer even a technical obstacle to giving greatly desired 
assistance to the British sugar industry ? We must hope so ; but it would be an 
advantageous stop if the Government would at an early date enunciate clearly the 
general principles on which it intends in future to base its treatment of Imperial 
industry. Till this is done, capital is bound to exhibit a continuation of the 
caution hitherto displayed over financing schemes of sugar production in the 
British West Indies. It is mainly this lack of security for the future that has 
prevented these colonies from embarking on any hasty extension of their produc¬ 
tion, such as the more favoured American and Cuban interests have been fully 
justified in carrying out the last two years ; and those critics of the British West 
Indian planters, who are prone to point to the fact that even the good prices for 
sugar which the war has brought in its train have not resulted in any groat 
augmentation of sugar pi eduction in this quarter, should bear in mind the not 
inappreciable influence of this uncertainty. 

The New Antigua Central. 

Our same contemp(»rary understands that tlie new scheme embraces tbe 
estates on the windward side of Antigua ; the company has been registered under 
the title of the Windward (Antigua) Sugar Factory Coiiipany Ltd,, and the sub¬ 
scribers are all owners of estates making from 4000 to 4o00 tons of sugar. The 
scheme is to be purely a co-operative one, most of th«^ money being raised by 
debentures while the actual capital, which is to bo small, will be held by planters 
in proportion to the area of canes they propose to grow annually for the factory. 
It is ho])ed that the debentures will be paid off in from 15 to 20 years, and the 
shareholders have to guarantee at least fifty acres of cane each for not less than 
20 years. 

Engineering Organization. 

A weighty leading aiticlo appeared in a recent number of the iCngtneery on 
the lack of real organizatiou amongst tho Biitish engiueering industry. It was 
induced by the fact that of late numerous pu^cemeal attem})ts have been made in 
this country to bind together manufacturing interests by so-called federations of 
associations which lu tho opinion of our contemporary are only so in name, and a 
strong plea is made that those bodies which are really representative of the British 
engineering industry should unite among themselves to carry on concerted action. 

The British engineer, we are told, has not hitherto lent himself readily to 
co-operation, being essoiitially an individualist; and he has been so prosperous iu 
the past without organization that he has been very slow to realize that without it 
bis industry is doomed to extinction ; it has required the war to wak(i him up, but 
even now he has merely got to tho stage of rubbing his eyes and saying that 
“ something must be done." The point is, however, that he has not in the main 
been able to determine what form the said something” i^ to take. 

Before the war the Hintish engineer had two types of associations—-tho 
professional institutions whose work was mainly academic, and tho employers’ 
federations for dcuiling purely with labour questions ; but neither of these was 
organized for trade purposes, or would undertake to carry out such woik. More¬ 
over, the general apathy of the manufacturer to his trade interests resulted m his 
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making no concerted attempt to obtain hie lights from the Government, the 
bankers, and the transport companies, or to lay his plans for a more efficient 
system of manufacturing. He had, it was true, numerous sectional associations, 
some of them geographical; but useful as such concerns were, they were neither 
wide enough in their range nor sufficiently British in their composition to rank as 
national associations. 

This was much as matters stood when the war broke out. Then renewed 
attempts were made to bind the interests together. But here again there has been 
too great a tendency to attempt to federate local associations of manufacturers of 
all types, or even of non-manufacturers, instead of making the federation one of 
really identically-minded bodies. The existing associations which it has been 
desired to federate arc constituted on many different lines, many overlap, while 
others clash in their work. While such is the case, our contemporary considers 
that any real federation of associations is an impossibility. Until the various 
associations are themselves brought into line on certain essential points of policy, 
any federation of them would be merely one in name, without power and without 
really representative authority. Yet half a dozen concerns styling themselves 
federations of associations have sprung into being since the war. Some of them 
were to revolutionize the industrial world, to do everything, to embrace everybody. 
Our contenijiorury cites as a curious instance the decision of the British Electrical 
and Allied Manufacturers’ Association to thiow in its lot with the British Empire 
Producers’ Association, which latter was staited primarily as a sugar association. 
We must confess that we on our part have failed so far to see what practical 
benefit would accrue to the larger body from being afliliated to the newcomer. 
Jt may, as we pointed out at the time, have strengthened its general political 
position t)y so amalganiatiiig ; but when it comes to details of policy, it seems 
doubtful wliether there will be such a unity of interests that the lesultant will 
be an effective forc(‘ 

The KiKftncvr holds in short that engineering a^'Hociotions should federate 
primarily amongst themselves, and that for that purpose the spontaneous 
movement of the associations is needed. It recomincmds that the old-established 
Engineering Ihiiployers’ Federation, and the British Engineers’ Association (an 
organization which came into being just before the w^ar and is now a powerful 
body) should unite their forces and secure for the engineering industry that 
recognition and support from the Government to which it is entitled. 

Hawaii’s Prosperity. 

To judge by the lemarks made by tho President at the annual meeting of the 
Hawaiian Sugar I’lanters’ Association last December, the year 1916 has been 
about tho most profitable one that the sugar industr)^ of Hawaii has ever expe¬ 
rienced. Prices may have been higher in certain past j^ears, but lower yields and 
higher cost of production more than offset that advantage. The average pi ice 
for raw sugar obtained hist year would appear to have been S^lll*2o (£22 15s.) 
per short ton, for the like of which it would bo necessary to go back to 1889. 

But it is realized that while the present prosperous times will be likolj’ to 
continue for a few years yet, the constantly rising cost of production including 
labour has to be faced ; and it is foreseen that the competition of Cuba and of the 
European nations after the war will result in a lowering of prices which will make 
profitable production more difficult. The Hawaiian planters are therefore well 
advised not to rest on their present laurels but to provide steadily for the future, 
by strengthening their financial reserves and bj" putting much needed improve- 
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ments into the mills and the fieldwork. In this respect, the President emx>ha8ized 
to his fellow-workers the necessity for great improvement being made in the 
quality of the sugars which are being sent to the refiners. He felt sure that 
different methods must be adopted in the future if Hawaiian sugars were to cease 
being the least desii’able and become the most so in the eyes of the refiners; at 
present owing to the ash content in their sugars they were at a disadvantage as 
compared with Cuban sugars. He urged that all plantations should agree to make 
a standard grade of sugar which would satisfy the refiners, and that through the 
Experiment Station the Association should see that this standard was complied 
with by all. 

Her Experiment Station. 

At the same meeting it was stated that the Experiment Station had had a 
very active year under Mr. Agee’s able direction. The work relating to plantation 
experiments has given promise of great results, and will probablj^ bo extended 
through the co-operation of plantation managers. An arrangement is now in 
operation for training a number of young men in the agricultural and chemical 
departments of the station with a view to fitting them for posts as plantation 
managers and head overseers. The pathological division has continued its 
successful work in connexion with the search for parasites for the anomala beetle, 
and one species, the scolia wasp, has been established on the infested fields. 

The Danish West Indies. 

After all, the Danish Parliament came to a decision in favour of parting with 
their West Indian colonies to the United States for the payment of ij^25,()()0,()(K), 
and it is expected that the transfer of the islands to the American representatives 
will be accomplished by April at the latest. The people most affected, the 
inhabitants of the islands, must now feel relieved that a very unsettling period of 
suspense has been terminated in a manner which, if it produces a feeling of any 
regret on national grounds, must in the main be reassuring on commercial and 
industrial ones, as their new national government knows as a rule how to look 
after the interests of its colonies. Geographical position would suggest that these 
islands should be included within the government of Porto Rico; but it appears 
that this is exactly what the islanders demur to being done; they would much 
prefer to manage their own affairs under the Federal Government, and they wish 
to be accorded American citizenship at the outset. In view of the fact that they 
are on the whole very favourable to the change of nationality, it is to be hoped 
that the American Government will give full consideration to their preferences. 
That apart, it may be assumed that the agriculture of the islands, especially as 
regards sugar production, will soon be taken in hand in the big style one 
nowadays expects from American industrialists. 

Peru’s Sugar Production. 

According to statistics published by the Peruvian Department of Agriculture, 
the total area under sugar cane cultivation during 1916 was 206,311 hectares 
(607,118 acres), an increase of 3,225 hectares over 1914. The yield of sugar 
amounted to approximately 262,840 metric tons, an increase of 34,786 tons over 
the quantity for 1914; the exports were estimated at 220,257 metric tons, con¬ 
sisting of 11,186 tons of white sugar, 183,914 tons of granulated, 24,227 tons of 
brown, and 930 tons of chancaca. These figures are a great increase over those 
of five years ago, when in 1911 the production of sugar was only 178,633 metric 
tons, of which 122,871 tons were exported. The rise in the price of sugar owing 
to the war has of course proved an active stimulant the last year or two. 
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Notes on American Sugar Production. 

(From our American Correspondent.) 

With the close of the annual beet sugar campaign in sight, the few factories 
still engaged in slicing being due to suspend by February Ist, it becomes possible 
to estimate with some approach to accuracy the probable results of the 1916-17 
season of the American sugar industry. 

Strictly speaking, the production of sugar within the territory of the United 
States is a continuous process, since there is no month of the twelve in which the 
sugar harvest is not under way in some part of the country. In Louisiana and 
Texas the cane grinding season is shortest, occupying the months of November 
and December, the mills ceasing operation soon after the turn of the year. In 
Porto Rico the grinding season begins in earnest directly after the New Year, and 
is just now under full headway. By April the great bulk of the crop will have 
been worked up. The Philippine season runs from November to May or June, 
while Hawaii has the longest campaign of all, extending from November to the 
following September. By the time the Hawaiian season begins to wane the beet 
factories of California have commenced slicing, one or two of them opening in July 
and the others in Augunt. Further east the beet slicing begins about October 
let and continues ordinarily to the end of the year. Occasionally, as this year, 
under exceptional conditions a few factories run during the greater part of January. 

While it is true, therefore, that the season for sugar production with us is 
literally without beginning and without end, it is customary to count the harvest¬ 
ing and grinding operations beginning in the fall and early winter and continuing 
in the various pioducing areas into the following winter, spring or summer 
months as constituting the season. 

Thus, at the present time, the season in Louisiana and the beet growing 
states has reached its conclusion, while in the other producing sections grinding 
is well under way. The present outlook is for a total production of a little over 
2 ,000,000 long tons exclusive of the Philippines. The Philippine crop is treated 
separately because, under present conditions, only^ a part of it is likely to seek this 
market. 

With a Cuban production promising 3,300,000 tons it will be seen that the 
crops which, under conditions, seek a market here on account of tariff preference 
are this year largely in excess of the requirements of the American people which, 
at present prices, amount to some 3,6()0,0(K) long tons. The question as to the 
relation of supply and demand, and consequently the trend of sugar prices, becomes 
a question therefore of the amount of Cuban sugar that will be required by Europe. 
It has been the general expectation in trade circles that purchases for European 
account would be somewhat smaller than last year as a result of the measures 
being adopted by the various Governments to restrict the consumption of sugar. 

On the other hand, it is realized that certain countries which, heretofore, have 
not found it necessary to appear here as purchasers are likely to seek sugar from 
this side of the Atlantic duiiiig the current year. On behalf of Russia, for 
example, inquiries for relatively large amounts have been made of late in this 
market. It is the general understanding that Russia will need during the year, 
several hundred thousand tons of sugar to supplement her own production and 
that a large part of this will be purchased over here if means of transport can be 
made available. 

On the whole, therefore, it is anticipated that demands from new quarters 
will offset any decline in the requirements of countries which have been taking 
Cuban sugar, either direct from Cuba or in the form of refined sugar from this 
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market, in such large quantities during the past two seasons. While it is anti¬ 
cipated that there may be some decline in the prices of raws and refineds during 
the next two months when Cuban sugar will be moving to this market in very 
large quantities, it is not believed that there will be any oversupply of sugar or 
any considerable decline in prices until after the conclusion of the war. The 
general opinion of practical sugar men is that the range of prices during 1917 is 
likely to be somewhat lower than last year, but that they will be high enough to 
provide a generous margin of profit. 

The most disappointing feature of the past season among the sugar producers 
was the result of the beet crop. With an increase over the preceding year of 
roundly 100,000 acres in the area sown to beets it was expected that the outturn 
of sugar would establish a new high record for the industry. Unfortunately, 
growing conditions w’^ere unfavourable almost throughout the season. Cold, wet 
weather delayed the start of the crop. This was followed by a prolonged drought 
during the middle season. Heavy rams delayed thecoinmoncomeiit of the harvest, 
while near the end of the season frost and snow interfered with the lifting of the 
beets, and in the Rocky Mountain States some thousands of acios of roots were 
frozen in the ground. This chain of unfavourable conditions diminished both the 
yields of beets and the sugar content, so that tho total output of beet sugar is now 
placed at 750,()()() tons, or about the same as in the season of 1915-1(>. 

In all tho cane-growing sections, however, condir.ions have been favoiiiable, 
and all have increased their production above that of tho previous season. The 
Hawaiian crop is now estimated officially at 573,000 long tons, a gum of 43,000 
over last year; that of J^orto Rico is placed at 457,000, a gam of 25,000 ; Louis¬ 
iana produced 250,000 tons, an increase of 120,000. In tlio Rhili])pines alone a 
big decrease is probable, the present estimate being 170,000 lung tons as against 
375,000 last year. 

The sugar situation in the United States during 1910 presented one feature 
at least in common with the situation in Europe. This was a considerable decrease 
in consumption. The figures of theUepartinent of Cominer(‘e, which aie just now 
available, place the consumption per capita at 78*13 lbs. during 1910, as compared 
with 84*06 in 1915, and 89*14 in 1914, With us, however, the decline wa>s due 
solely to the high prices throughout the ])aHt year, and not to any special effoits to 
restrict the use of sugar. 

In the refinery trade tho outstanding feature of the past year has been tho 
great increase in the volume of exports. Shipments of refined sugar to other 
countries for the year are given by the Dejiartment of Commerce as roundly 
753,000 long tons, an increase of over 320,000 tons, oi approximately 75 per cent, 
over 1915. Prior to 1914 exports were negligible. 

All this export of sugar of course was previously imported as raws from Cuba 
or full duty paying countries, and refined here, as under our tariff laws piactically 
the full amount of the import duty is repaid to reOiiers as drawbacks in such cases. 
It is fully understood that this expoit movement is a temporary one, and that its 
significance is merely that American refineries are called upon for the time being 
to replace part of the refining capacity of Europe that has become inoperative or 
unavailable as a result of the war. The volume of export business dining the past 
year, however, made it of particular importance to the refineries, especially in view 
of the somewhat lessoned domestic demand. It enabled a number of refineries to 
keep in continuous operation instead of closing down for a considerable peiiod, as 
they otherwise would have been forced to do, and it contributed iu a degree to the 
satisfactory showing which these companies were able to make to their shareholders. 
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The History of the Sugar Machinery Industry in 

Glasgow. 

By ROBERT HARVEY, M.Inst.ME. 

Chairman of the Harvey Engineering Co. Limited, Glasgow. 

The rapid rise and progress of the City of Glasgow duiing the last 100 years 
has been phenomenal, and has been chiefly due to two circumstances. 

First, to the favourable .position of the city, which lies in a district very rich 
in valuable coal fields and iron mines; these are an indispensable adjunct to 
Glasgow’s immense industries of engineering and shipbuilding, as well as to the 
large iron and steel works in adjacent districts, where the raw material is produced. 

Secondly, to the river Clyde, which is a channel and harbour through which 
imports of food and raw material arrive from all parts of the world, thus making 
the cit}’^ a great distributing centre This river is also the outlet for the 
exportation of a large quantity of coal and general machinery, including engines 
of all kinds—locomotives, machine tools, sugar machinery, and all types of manu¬ 
factured goods to every part of the world—the result of the varied industry and 
enterprise of Glasgow’s citizens. 

In the present paper the wiiter proposes to give the history of one of these 
industries, viz., that concerned with the manufacture of sugar machinery. 

The founder of the sugar machineiy industry m Glasgow was undoubtedly 
James Cook, engineer, of Tradeston, a district on the south side of the river. He 
was born in “ The Kingdom of Fife ” about the year 17G3, and served his appren¬ 
ticeship there in a millwright’s shop, engaged in the construction and election of 
meal mills driven by wind and wat(‘r power, also certain othei machinery used in 
that ]>art of the country at the time. 

James (\)0K was a superior workman, of great energy and of rather an 
ambitious dispo.sition. In the year 1788 he therefore left Fife for Glasgow, and 
started business in a small workshop in St. Enoch’s Wynd, where the present St. 
Enoch’s station now stands, and here he earned on the calling in which he had 
bo(‘n brought up, viz., the construction and erection of meal mills driven by 
wind and water power, and later on .sugar mill.s driven in the same manner. 
James (^ook was a far-seeing nuin, and about this date the steam engine, as 
improved hy James Watt, was coming into nse. Fook saw' the great advantage 
such an engine would he if applied to drive sugar mills, as it was a reliable }>ower, 
which wind and W'ater power were not: and ho w'as the first person in Glasgow to 
apply the steam engine to drivti a sugar mill. He theiieeforw^ard decided to adapt 
himself thoroughly to this promising extension of his business. 

Accordingly in the j^ear 1805 h(i secured a large piece of ground on the south 
.side of the river, which consisted at that tune of green fields and gardens, these 
being planted piincipally with vegetables for household use, except a small part 
where the Barony of tho Gorbals was situated. These works w'ere of huch an 
extensive character for those early days, that they were dubbed “ (bok’s Folly”; 
but James Cook knew that he was going in for something of an adventure, and 
he therefore built the works in such a manner that if his engineering scheme came 
to grief heqcould convert them into dwelling houses; thus ho actually had liie- 
places and chimneys built into the walls of the second floor, and provision made 
for the joists to support the upper flooring. But this as it turned out was never 
required, as the business was a gi’eat success, so much so that a few years later 
these works were called “The College,” as it was here only that young men 
could be trained as engineers. 
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Before the introduction of the steam engine, as improved by James Watt, 
the men who were employed in the construction of meal mills, water wheels, wind 
mills and other machinery then in use, were called “millwrights’'; but with the 
enti-y of the steam engine this title was altered to engineers and millwrights, and 
gradually the term milliurights was dropped and the term ertgineershQoa.me general. 

In these works James Cook, for many years, carried on what was for those 
days a very extensive business in constructing all kinds of sugar machinery, then 
used in the manufacture of sugar in our West Indian colonies. He was a good 
organizer, and also had an eye for the beautiful, since the framing of his engines 
and the headstocks of his mills were of an ornamental design and had a certain 
amount of architectural beauty of the Gothic kind, also the panels were relieved 
by many flutes of different types—so different fiom the plain but more serviceable 
designs now in use. The size of the various mills was fixed by the size of the 
engine driving them, and was called, say, a 12 horse-power engine and mill, 15 
horse-power engine and mill, and so on, and as the horse-power increased, so the 
sizes of the mill were increased ; and he had a standard set of patterns for each size. 
His engines were all of the vertical cylinder type, with overhead beam, in those 
days called the “Walking Beam,” and all were on the condensing principle, as the 
steam boilers at that early period were of the “waggon” type—that is, four¬ 
sided not circular as now ; the steam pressure therefore had to be very low, about 
9 to 10 lbs. per square inch, but with the vacuum it gave an effective pressure on 
the piston of the cylinder of about 20 to 22 lbs. per square inch. Both mills and 
engines were very ineffective as compared with those in use at the present time. 

The original drawing of one of these engines and sugar mills, as made by 
James Cook, is still to be seen in the Art Galleries of the City of Glasgow, and 
the date on this drawing is 1816—just one hundred years ago. 

The extraction of juice from the sugar cane by such a mill in those days was 
considered very good if it amounted to 50 per cent, of the juice in the cane, but 
owing to the very high price sugar then fetched the planter made a verj^ handsome 
profit, although he lost practically one-half of the juice in his cane, the other half 
making good fuel in the imperfectly crushed cane or bagasse ; but in addition to 
this expensive fuel, many sugar estates then burned from one to one and a half 
tons of coal to make each ton of sugar. About 75 per cent, of the cane juice is 
of course water, and the evaporation of this water was effected in largo open cast- 
iron vessels called “ Carron pans,” the waste heat of the boiler passing under¬ 
neath them before going to the chimney. 

Now, in place of the old three-roller mill, wo have heavy mills consisting 
of eleven, fourteen or even more rollers driven by very strong and powerful 
engines with a steam pressure of from 80 to 120 lbs., and the extraction of the 
juice is fiom 92 to 96 per cent, of the juice in the cane, according to the amount 
of fibre contained in the latter. 

The evaporation of the 75 per cent, of water in the cane is now accomplished 
by means of a triple or quadruple effect evaporator, using the waste steam 
from the various engines in the factory and working under a vacuum, so that this 
work is accomplished entirely by waste steam, no extra coal whatsoever being 
used. These two improvements in the manufacture of sugar have thus reduced 
the price of manufacture from the £60 to £36 per ton in 1816 to (on some estates 
under favourable conditions and with up-to-date machinery) from £7 to £9 per 
ton, this price including the cost of planting and reaping the canes. 

However, we will return to James Cook’s business. He actually constructed 
the first marine engine built on the Clyde, viz., that of the steamboat “ Albion,” 
which was the second steamboat launched on the river in the year 1816. The old 
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original drawing of this is also to be seen in the Art Galleries of the City of 
Glasgow. The first steamboat, by the way, was the “ Comet,” launched in 1812 ; 
but her engine was built for land purposes and was bought by Henry Beel to 
place in his steamboat. In the galleries referred to is also to be seen a drawing of 
the first steamboat to sail in Continental waters, the “Admiral Dondolo,” built 
by James Cook for an Italian company, James Cook also built the first steam 
dredger used on the Clyde. It was driven by paddle wheels, as it was only many 
years afterwards that the screw propeller came into Uhe. The drawing of this 
dredger is also to be seen in the Glasgow galleries. James Cook built in all 
about 20 sets of marine engines, also spinning machinery and large beam engines 
for driving mills and factories of various kinds, including meal and flour grinding 
mills. But the demand for sugar inachinei-y became so pressing that he giadually 
dropped all other work and confined himself solely to this sjieciality. 

James Cook, who was Provost of the Barony of the Gorbals, had a very 
handsome country house near to liutherglen, and drove to and from Ins works in 
a carriage with a pair of grey horses, and a Dalmatian dog running behind. The 
writer’s father as a small boy remembered seeing this carriage driving through the 
barony, where he lived with his mother. 

James Cook died in the year 1837 and the works were bought by his manager, 
Davib Cook, who, strange to sa}^ was no relation to James Cook. The site 
at this time extended oast to the piesent JOghnton Street, and when the Glasgow 
and Greenock Bail way was pioinoted David Cook received for the portion of the 
ground required by the railway about as much money as he bad paid for the entire 
works. 

David Cook was of a most saving disposition, and after carrying on for 
some years in a very successful manner this speciality of manufacturing all kinds 
of sugar machinery, he became a very wealthy man. In 1860 he bought the 
estate of Carfin, in Fife, and retired from business, but still continued to hold 
the ground and buildings as landlord till his death in 1865. On bis retire¬ 
ment a new co-partnery was formed consisting of Robert Cook, engineer and 
nephew of the original James Cook, Robert Barr, a brother-in-law of David 
Cook, and the writor’s father, Robert Harvey, as managing partner. 

Robert Harvey entered Cook’s works in the year 1838 as an iron turner. 
In those days all machiuo work was done by band, there being no planing 
machines; all work was lined off on the castings and chipped and filed fair and 
straight by the hand, using the hand hammer and chisel, and similarly in iron 
turning no self-acting lathes then existed, all work being done by the hand, and 
the tool used was called the “heel tool”, the lathe consisting of the driving head 
and the dead centre placed upon wooden shears, the top of which was covered by 
iron plates. 

Robert Harvey was a very powerful man, 6 ft. 2 in. in height and weighing 
about 16 stone ; he was an export turner, so that he soon became known as “Cook’s 
big turner,” and was the highest paid man in the works, getting 228. per week of 
60 hours. He also had great ability as an artist and portrait painter, so much so 
that there was a club formed by the men in the works, each paying one shilling 
per week for 21 weeks and each having his portrait painted for a guinea. It was 
this that secured Mr. Harvey promotion to the post of chief and sole draughts¬ 
man in the works. The previous draughtsman had left Cook’s to go to a much better 
position in Russia, and for some weeks no one could be found to take his place, 
as in those early days there were no schools where mechanical drawing was 
taught, and hence, as a last resource, Mr. David Cook made a trial of his big 
turner, Harvey, who with his artistic tastes in a short time filled 
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the position very well. But he had to suffer in pay, as David Cook told him he 
never had paid more than 218. a week for a draughtsman and he was not going to 
do so now ; hence the reduction of hia pay from 22s. per week as an iron turner to 
21s. per week as chief draughtsman. 

Shortly after this Bobert Harvey was appointed teacher of mechanical 
drawing when the Mechanics’ Institute was started in Glasgow, and then for the 
first time young engineers had an opportunity of learning mechanical drawing in 
evening classes from 8 to 10 p.m. 

Another firm of engineeis and iron founders at this time was coming into 
notice, Neilson & Company, of H 3 'depurk Street, near to the north side of the 
river bank. Mr. Neilson was an engineer and the son of J. B. Neilson, gas 
engineer in Glasgow, who became famous as the inventor of the “ hot blast” for 
ironworks. Neilson & Company did all kinds of engineering work, constructing 
more especially at this time winding and large pumping engines for collieries all 
o\er Scotland and England. By some chance a friend of Mr. Neilson’s in the 
Isle of Cuba in the West Indies sent an order to him for an engine and sugar 
mill, but this was out of his film’s line, and when the patterns wore ready for the 
foundry the manager, Mr. William Tait, told Mr. Neilson that he had no con¬ 
fidence in going on with the work, as it was all strange to him, and suggested to 
Mr. Neilson that he should, if he intended to go into this line of business, 
endeavour to sf'cure liOBEKT Harvey, of Ciiok’s woi ks, as his chief draughtsman. 
So Mr. Keilson wrote to Kobert Harvey offeiinghim the ))osition at 308. per 
week. Mr. Harvey showed this letter to Mr. Cook and said if he would give 
him 2os. per week he would refuse the offer. Mr. Cook rejilied that he had 
never paid more than 218. per week fora draughtsman and he was not going to do 
so now. Therefore Mr. Harvey left Cook’s emplojunent in 1844 and became 
chief draughtsman and later manager for Neilson & Companj^, constructing all 
kinds of sugar machinery and geneial eiigineeiing work ; and it was hero that Mr. 
Tait acquired his knowledge of sugar machinety under Mr. Harvky. 

When a new co-partnery was being formed of I), (bok & Compaiij^ in 1850, 
the offer was made to Mr. Robert Harvey to return to his old works as 
managing partner, as already stated, and the late James Reid, of the 8pringburn 
Hydepark Locomotive Works, succeeded Mr. Hakveiy in Neilson & Companj . 

The film of I). Cook & Coinpaiy^was earned on vei}" successful!}' in its special 
line of sugar machinery manufacture by Mr. Uahve:y until 1870, when all the part¬ 
ners retiied except himself, but by this time the giound on whicli the works were 
built had risen greatly in value, so Mr. Harvey removed the best part of the 
machinery with all the patterns and diawings to iviniiing Park and there started 
the Park Grove Ironworks as Robert Harvey & Compan}^ successor to D. Cook & 
Company. Here the special line of sugar machinery was manufactured with 
improved designs and more up-to-date machiiieiy. 

Kobert Harvey died in 1883 and the business was carried on by Ins 
manager and son, Robert Harvey (the present writer) until 1888, when it was 
amalgamated with the business of the late Sir William McOnie, ex-Provost of 
the City of Glasgow. He was Provost during the formation of the first Glasgow 
Exhibition, and when it was opened in 188« he received a knighthood from Que:i2N 
Victoria, and became Sir William MoOnie of Ballochneck, an estate ho 
bought in Stirlingshire. The title of the firm was McOnie, Harvey & Company^ 
and in 1902, for private reasons, it was altered to McOnie, Harvey & Company 
Limited, and again in 1904 to the present title of the Harvey Engineering 
Company Limited, The record of the Company for the last 20 years is well known 
to most of those who in the various parts of the world, where sugar cane is grown, 
are interested in sugar estates and sugar machinery. 
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This completes the history of James Cook’s engineering business from 17B8 
until the present time. 

As illustrating the rise and i)rogre88 of Glasgow during the period under 
review, it may be remarked that when James Cook started tusinoss in 1788 the 
population of the city consisted of 60,000 persons; now in 1916 it is 1,200,000 and 
ranks as the second city in the Einjiiro. 

The old original drawings referred to in this paper were handed down to the 
various persons carrying on the business, and as the writer was the last direct 
successor, this accounts for their being in his possession. It gave him groat 
pleasure to band them over to the Corporation of the City of Glasgow as a record 
of the early engineering days in the city and on the river Clyde. 

(To be continued.) 


Sugar Cane Cultivation in Non-Tropical Parts 

of India. 

An Official Rejoinder. 

It will be recollected that in our issue of June, 1916,^ we quoted a ciiticism of 
our ('Jahiutta conteinjiorary, (/ommm’f, on the policy of the Department of Agri¬ 
culture 111 India in devoting its energy to experimental cane work in those provinces 
of India which Commerce has declared are outside the sugar belt and therefore quite 
unsuitable for tiaiie sugar cultivation ; we concluded by expressing a wish to hear 
the official explanation of the decision not to confine attention and energy to lands 
in India within the recognised sugar belt. 

The Department of Agncultuie has fallen in with our suggestion and in an 
instructive jiaper contributed to the AijncidturaJ Jom nu!of htduChy Mr. Wynne 
Sayek, Assistant to the Agriculluial Adviser, the reasons for the present Govorn- 
inent policy are set forth with some detail. This leply is reproduced below, 
though ill somewhat abridged ioim, as we have not space to give it in extenso. 

“ On reading these criticisms (writes Mr. Sayek) the first idea that strikes us 
is that the writer in (Unninerce has completely lost sight of the main point in con¬ 
nexion with the Indian sugar industry— that the problem in India is a dual one. 
The wonl does not solely refer to the refined article which is an obsession 

firmly fixed in the minds of so many. There are two methods of utilizing the 
sugar cane when crushed, namely, the production of yur for eating, and the 
production of refined sugar either (i) direct from the cane, or (ii) from uur. India’s 
production of sugar (mostly raw sugar), excluding that in Native States, is close 
on three million tons, of which about 16,000 tons only are expoited, the rest being 
all consumed in the country. Over and above this she has to import over 800,000 
tons of refined sugar, mostly from Java and Mauritius, to meet the continually 
expanding demand for this kind of sugar. She is theielore far and away the 
greatest producer and consumer of sugar (raw) in the woihl, and I would ask what 
countiy can possibly supply her with such an enoiinous quantity. Now the 
points to be borne in mind are (1) that the vast majority of the Indian population 
prefer ynr which is as nutiitious as sugar, or rather more so, and (2) that gnr 
also enters into many Indian food preparations, and there is no likelihood of the 
demand for gnr falling off in the near future. On the centraly, the increase in 
wages and the rise in the pi ice of agricultural produce have enabled certain classes 
of the labouring and agr icultural population to i nc rease their consumption of this 
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commodity. Again, as none of the other sugar-producing countries produceit 
must be manufactured within the country itself, for it would not pay to produce 
it abroad. These being the peculiar conditions we can now proceed to examine 
how far the tropical parts of India, which are more suited to cane growing, can 
meet this huge demand. If we refer to the total area under cane in India, we find 
that about 90 per cent, of the acreage is in Northern and North-Eastern India, i.e., 
United Provinces, Punjab, Bihar, Bengal, and Assam. Not more than 10 per 
cent, is in Peninsular India or what may be called the svyar belt. It will thus at 
once be seen that Bombay, Madras, and the Central Provinces cannot possibly 
supply the quantity of yur required by India. Doubtless it may be asked why 
not, if there is a market and the land is suitable for cane? But there are these 
restrictions. Extension of cane cultivation in these parts is limited by the supply 
of water, the competition of paddy and such other food crops, and, what is so fre¬ 
quently lost sight of in improving and increasing areas under a particular crop, the 
economic balance which must be kept level; for unless the pi ice of food is to rise 
in the district the ratio between food and money crops must bo kept in that state 
of balance, which will keep food at the lowest and yet allow the district to grow 
the greatest amount of money crops available, and it will generally be found that 
the district has calculated this to a nicety. Canal irrigation is very limited in 
Peninsular India and irrigation from wells has to be resorted to. This is au 
uncertain and costly method, and so there is no great extension of area to be 
looked for in these parts save whore new canals are opened. This fact has led 
districts out of the sugar belt to grow their own cane, for the limiting of the area 
to the sugar belt would have the effect of forcing up the price of sugar if the 
demand was great from all other parts of India. 

“Another reason for its cultivation out of the belt is that cane as a commercial 
crop IS more paying than rice, wheat, or cotton, always proviiled the necessary 
labour and water are available and the cultivator and his family do most of the labour. 

“It will be argued that sugar cane occupies the land for over a year while the 
other crops occupy at most six months. To this the reply is that in India culti¬ 
vation of any crop is taken up after the rj^’ot has considered how much labour and 
cattle power he has at hand and must keep employed throughout the year. The 
ryot looks to his own immediate necessities first. He therefore plants a variety of 
crops to safeguard himself against ruin resulting from the failuie of rains, and 
sugar cane naturally comes high on the list which is the result of a long chain of 
circumstances proved and tested by years of experience. India is not a country of 
capitalist farmers with large landed estates. She is a poor country of which the 
backbone is the illiterate peasantry. The holdings are uneconomic, being email 
and scattered. Leaving aside the question of expropriation which is unthinkable, 
we have to make the most of the existing situation. 

“In Bengal, jute is more paying. Some increase in the area under sugar cano 
is also possible, but the following proverb current in Eastern Bengal will indicate 
the ryot’s ideas about this crop. “ Unless a man has seven sous and twelve 
grandsons ho should not cultivate sugar cane.” We do not therefore think there 
is any prospect of a large extension of area under sugar cane in Bengal. It is 
true that in Assam there are possibilities for development especially in Goalpara 
and Kamrup and Nowgong, but labour in Assam is notoriously deficient and the 
climate of the country in the rains is not calculated to stimulate the inhabitants to 
any prolonged physical exertion. Further, the waste land suitable for cane culti¬ 
vation has to be reclaimed, new roads made, and in some places either labour has 
to be imported or labour-saving machinery, such as steam ploughing tackle, has 
to be introduced. All this spells capital and it is only large capitalistic concerns 
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that can do all this. Nothing in the way of extension can be hoped for from the 
comparatively limited areas under cane under the ordinary ryot’s conditions and 
to hypothecate on such a capitalistic basis when dealing with the ryot is to bring 
your scheme under ridicule. A man who farms on the turn of a rupee cannot 
discern the ultimate money saved by using steam tackle. 

“Turning to Bihar we can confidently say that if there is any part of India 
where the development of white sugar manufacture is most promising it is here. 
Even before the outbreak of war the central factories working in Bihar were a 
financial success. In some parts cane is grown without irrigation. It is true that 
the out-turn per acre of cane is not high, but as the cultivation charges are in the 
same ratio the crop is a paying one. The gur produced in Bihar is of inferior 
quality suitable only for refining pm-poses and hence the cultivators are not averse 
to selling their cane direct to factories. In the opinion of many competent 
authorities practically' the whole of North Bihar is suitable for the growth of cane. 

“ The heavy crops of cane on the Pusa farm whore the soil is by no means of 
the most favourable type in Bihar for the growth of cane, but rather the reverse, 
show what C/an bo done by improved cultural methods. The late Agricultural 
Adviser to the Government of India was of opinitm that by the introduction of an 
improved cane and improved methods of cultivation in Bihar the production of 
sugar per acre could bo raised to a very much higher figure than it is now, and it 
is not too much to say that it could be easily doubled. And yet the writer of the 
article in Connnerce says the soil is unsuitable in Bihar. We wonder where it is 
possible to find better, more fertile, and more easily cultivated soil than in Indo- 
Gaiigetio alluvium. Its fertility is probably largely due to its water-holding 
capacity. A crop can exist in it through the hot weather when it would fail in 
most soils. It is true that the advent of severe cold in November affects the 
growth of cane and also that the crop is not. so heavy as in Java, but this is not so 
great an evil as to put sugar cane clean out of couit. Wo admit that in Northern 
India thin reed-like canes are grown. Though the sucrose-conteut is uot very 
low they have a high proportion of fibre and consequently yield less juice to the 
mill in single crushing. In other sugar-producing countries thick canes are the 
rule, giving from 30—10 tons per acre under liberal manurial and cultural treatment. 
Here the croj) does not receive that seme amfuint of attention and as regards 
manuring it may almost be said that this nitrogen-loving crop practically goes 
without it in Northern India. It should, however, bo remembered that in 
Northern India excludiug Punjab the average out-turn per acre is never below 
15 tons of cane, and the cost of cultivation, etc., does not exctjed Rs. 70 as the 
ryot supplies his own labour and cattle power. The crop is therefore a paying 
one for him. 

“ Coming specially to the United Provinces, which have about 1,300,000 acres 
under cane, it is necessary to emphasize what Mr. Morkland has already pointed 
out, that this crop ensures regular employment to a large number of labourers at 
a time when other work is hard to find, and given a good season it enables tho 
cultivator to pay his rent and put something by, or give his family and friends a 
treat. Further it is the stand by of the hard-working man, calling for just as 
much labour as he can put into it, and there is perhaps no other ci op which 
rewards skill and labour to the same degree. It will thus bo seen that this crop is 
of vital importance to the United Provinces. Bengal has its jute as a paying 
crop, Bihar its indigo or tobacco, but the United Provinces have nothing between 
cane and far less remunerative crops. It is therefore not a question of a few 
central factories or a small class of consumers, but affects the welfare of a very 
large part of the rural population. It may be argued that this extensive culti¬ 
vation of cane in the United Provinces is due to irrigation facilities. We admit 
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that facilities for cheap irrigation have been greater in the United Provinces than 
in other parts, but so long as no equally paying crop can be substituted the ryots 
are wise in cultivating cane, and the Agricultural Department equally so in trying 
to ascertain whether it can help the ryots in increasing their yield of stripped oane 
per acre or in improving their methods of gar manufacture. In fact, while the 
cultivators hardly get more than 15 tons of cane per acre, on Experiment Stations 
22 to 25 tons of sugar cane of a purity of 85 have been obtained. This variation 
in out-turns indicates vast {) 08 sibilities of improvement. Already Mr. Olarke 
has got a type of cane, J. 33, which is far better than any deei variety at present 
grown by the ryots. Not only is there no question of the crop being given up in 
the United Provinces, but thei*e is a possibility of extended area coming under 
cane as the result of the gradual extinction of poppy cultivation. 

“The Punjab has nearly 15 per cent, of the total area under cane in India. It 
is true that the climate is a very severe one in winter and tests the hardihood and 
vitality of plants to the utmost, and it is specially trying to sugar cane ; still in 
districts with a fairl}’ plentiful and secure supply of water in some form or other, 
cane cultivation is relatively important. The question may naturally be asked 
why tliis should bo so ^ We have already explained the general conditions which 
induce the ryots to take up the cultivation of this crop. The province is not able 
to meet its own demand for gar fully, and as it is far removed from the sea-coast 
foreign sugar has to stand heavy freight charges which fact acts as some sort of 
protection. Though the out-turns are low, the ryots will not give up the crops so 
long as it is paying to them. 

“We think we have written enough to show that in the rural economy of 
Northern India the cane crop plays a very important part, and hence the Agri¬ 
cultural Department is bound to study the crop witli a view to suggesting 
improvements. As Dr. Barber, the Government sugar cane expert, has pointed 
out, we want better, richer canes with larger out-turn in tlie field, greater 
resistance to disease, and yet adaptable to the methods of cultivation adopted by 
the cultivator, Wliat is indeed needed is a hardier typo of cane capable of holding 
its own with the canes grown under field conditions in Northern India. Such 
types are not usually available among the canes grown in troj)ical countries, and 
the only way to get them is to produce them ourselves. No particular variety will 
suit all parts of the vast aiea of the Indo-Gangetic plain. A series of seedlings 
must therefore bo evolved, each one specially fitted for the particular region where 
it is intended to replace the local kind. 

“ To conclude : It is clear from the above that so long as India requires ywr in 
large quantities, and refined sugar only in comparatively smaller ones, we are not 
justified in saying that the cane crop has no light to exist in non-tropical parts. 
It is only these parts tliat are able to supply the enormous demand for this 
commodity, And as cane cultivation is profitablo to the ryots in these districts as it 
stands, if is the legitimate function of the Depaitments of Agriculture to institute 
experiments with a view to find out whether any better varieties can be substituted, 
or whether any improvements in the cultivators’ methods of cultivation .and ywr 
manufacture are possible, and this opens a wide field for study. While the question 
of (jnr is receiving attention, the problem of white sugar manufacture is not being 
lost sight of. In the Gorakhpur Division of the United Provinces, and in Bihar, 
whore sugar cane cultivation is concentrated, new central factories are springing 
up. We do not think it nocessary to go over the beaten ground and say what 
experiments have already been made and what improvements effected in this 
industry in India.. It will suffice if we refer readers to the article on the “Indian 
Sugar Industry,” published in the Agricultural Journal of India January, 1916, 
which gives a useful summary of the present position.” 


64 





A\ 1^:51 MIKKII'I'S Mill \l (<>NSJ\N(I\, 
















British Sugar Beet Cultivation. 


Although during the past twelve months no manufacture of sugar in the 
Tfnited Kingdom from sugar beets has been possible, there has been no cessation 
in the experimental growing of these roots; and we publish opposite a photo 
illustration showing a portion of a field containing a magnificent crop grown 
during 1916 by Mr. E. Eestus Kbely, of Newbury, who is one of the fore¬ 
most advocates of sugar beet growing and beet sugar production in this 
■country. 

This photograph is admittedly good testimony to the potentialities of such a 
crop on poor soils. The land was bad grass, ploughed up in 1914, and sown with 
oats which proved a failure. It was then decided to sow it with sugar beet and to 
this end it was given : two ploughings, one subsoiling, two cultivatings, four har- 
rowings, one rolling; was then drilled with 6 lbs. of seed per acre, after which it 
was harrowed, flathoed, singled out, and finally horsehoed. Twenty loads of farm¬ 
yard manure were given per acre. The seed was old from the previous year, it 
being impossible to get now seed from Holland owing to the Dutch prohibition on 
export, yet with similar seed and a similar small quantity per acre very satis¬ 
factory results were obtained too on other fanns. We understand that twelve 
tons of washed roots were obtained per acre from this crop. 


A Unique Old British Cane Mill. 


In the course of our comments last month on the controversy relating to 
British versits American sugar machinery, we had occasion to cite the case of an 
old Mirrlees mill made in 1851, which ran till a year or two ago at a Cuban sugar 
factor 5 ^ We are now able to give further particulars of this remarkable instance 
of longevity in a sugar mill, and to reproduce a photograph showing the plant in 
course of re-erection in the factory yard of the Constancia Central belonging to 
the Cuban-American Sugar Company, 

This mill was ordered in 1851 from Messrs. McOnie(fe Mirrlees, of Glasgow 
(now the Mirrlees Watson Co. Ltd.), by Mrs, Mariana Tarafa, proprietress of 
the Constancia sugar estate, Cuba. It had rollers, 30 in. by 72 in. and was geared 
to a 20 in. diam. by 4 ft. 6 in. stroke beam engine; the headstocks were 15 in. 
thick, the length of the mill journals being also 15 in. and their diameters 11J in. 
for the top roll, and lOin. and 10|in. respectively^ for the front and back rolls. As 
for the engine, it is stated that it ran to the end of its career with the original set 
of bearing brasses! 

The present proprietors of the Constancia estate were evidently so impressed 
with the record of this old mill, that instead of throwing it aside when they bought 
a new American plant, or selling it (it is said they were offered $2000 for the 
engine), they have re-erected it in the “batey** of factory as a monument to 
the British material and workmanship that produced a mill in 1851 which has run 
from that date till 1915—a period of not less than 64 years. 
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Sugar-House Condensing Systems. 

By FRANK OOXON, 

(Continued from page 19.) 

Pumps ContinuedJ, 

Edwards' Air Pumps. —This well-known type of pump was first used for 
surface condenser work to drain away the condensed steam and incondensible 
gases from the condenser body. Its special construction and features give it 
distinct advantages over other pumps for similar duties ; they are: (1) Highest 
possible vacua easily attained; (2) simplicity in valves ; (3) eflScienoy both as to 
vacuum and power. 

The piston at the top of its stroke, having brought up water and discharged 
same, leaves no clearance to be filled with air, consequently, directly it starts on 
the downward journe}^ a perfect vacuum, consistent with the temperature of the 
trapped water, is formed and continues until the piston nears the end or bottom 
of the stroke when the inlet port is uncovered and the air in the body being 
evacuated rushes into that almost perfect vacuum formed between the top of the 
piston and lower side of the pump barrel head, this latter containing only die* 
charge valves. 

The lower end of the pump bucket is made conical which allows of very much 
higher speeds being used than in the old torpedo or plunger pattern, special 
leading channels being arranged to direct the flow of displaced water to the top 
of the piston. 

On wet systems they possess the same disadvantages, however, that is, their 
unsuitability to deal with large capacities owing to structural difficulties and 
expense. For small installations, however, up to, say, 10,000 lbs. of vapour per 
hour, they can be confidently recommended as being extremely efficient although 
more costly. 

On dry systems they find much favour, and to the foregoing advantages must 
be added now: (4) Adaptability to electric drive. Up to the present time for 
high efficiency, that is, high vacuum and low power, the dry Edwards’ pump 
holds first place. 

Capacities .— 

Wet type : 6 cub. ft. gross displacement per lb. of vapour. 

Dry type : 3 J cub. ft. gross displacement per lb. of vapour. 

Speeds of wet pumps: 200-220 ft. per min. 

Dry pumps: 280-300 ft. per min. 

Brake horse-power: On the above proportions the power absorbed would 
be approximately: wet, 5 to 6 B.H.P. per 1000 lbs. of vapoui* per 
hour ; dry, 2 to 2J B.H.P. per 1000 lbs. of vapour per hour. 

It should be noted that on this type of pump a full load torque occurs right 
at the commencement of the starting up, due to the aforesaid feature of there 
being no clearance between the top of the piston and discharge valve cover and 
that as there are no suction valves, a complete vacuum is maintained right ta 
within a shoi-t distance of the end of the stroke when the inlet port opens up. A 
horizontal pattern pump of the usual type simply draws the air out at the pressure^ 
contained in the body to be evacuated. The clearances of the ports and piston 
with cylinder cover always dilute the vacuum; the equalizing port, however, geta 
over this to some extent though not entirely effectively. 
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Begarding type, it is always to be recommended to adopt triple barrel pumps; 
although more costly in the first installation smoothness of running quite out¬ 
balances this drawback. 

Rotary Air Pumps .—It is an American way of explaining the use of a crank 
and connecting rod to say a machine is of the rotary or rotative type in dis¬ 
tinguishing it from those of the duplex pattern or crankless type ; the term 
here, however, is used in the British sense of purely rotary as distinguished from 
the reciprocating patterns. There are many types of rotary pumps but only a few 
of any practical use for sugar-house work. These are known as “valveless’* 
pumps and take three forms: (1) The Leblanc, (2) the Rees, and (3) the 
Johnston. The first two are what are known as water jet throwers, and 
can quite sufficiently be explained for our purposes by saying they consist in the 
main of a revolving wheel throwing off many jets of water in the form of con¬ 
tinuous slices. These slices of water fly across space containing the air to be 
evacuated and the now so-called “ sandwiches” of air and water are projected down 
a taper and properly designed nozzle to the atmosphere. 

It will be obvious that in the absence of glands, piston rings, etc., the highest 
vacuum obtainable for a commercial machine can be reached by these pumps, but 
would-be users should bear in mind that, whilst rotary pumps in general are a 
sine qua non for central station work requiring a vacuum one inch off the baro¬ 
meter, their successful adoption in the sugar-house needs careful consideration. 

These pumps working as they do by sending “ slices ” of water across the air 
space have to be revolved at very high speed to impart the necessary energy to 
these “ slices ” of water, so that the discharge against atmospheric pressure can be 
easily maintained. It is this energy which, through being unable to be used up 
once it has done the work of trapping the air, makes these pumps great power 
absorbers. The powers required to deal with 27 in. and 29in. vacuum are prac¬ 
tically identical, and therefore for high vacuum working they are ideal pumps, 
but at vacua like 27 in. and 26J in. the power absorbed may be considerably moie 
than that of a reciprocating pattern. The power absorbed is practically the same 
for all loads light or heavy. 

The main advantage of rotary over reciprocating pumps is the adaptability to 
electric drive and simplicity in working parts, features which for very large in¬ 
stallations, such as 40,000 lbs. of vapour per hour, appear to outweigh any con¬ 
siderations of high power consumption. 

Both the Ijeblaiic and the Rees pumps have a feature which is interesting, 
though not investigated as well as it might be, and that is the property of being 
able to evacuate chambers up to about 20 in. vacuum at the same time as the main 
exhaustion is going on. The “ slices ” of water continuing their path through 
specially designed channels have their surplus energy and can therefore be used 
in the foi-m of ejectors, the discharge channels being arranged in an ejector form, 
and by connecting these up to a chamber under atmospheric pressure they can be 
exhausted to about 20 in. vacuum. This applies particularly to the Leblanc 
pump, but similar arrangements can also be fitted and worked from the Rees. 

It is common practice to use this auxiliary exhausting on the calandrias of 
the evaporators, exhausting the incoiidensible gases, but in some instances the 
application has been abandoned, not through actual impracticability, but more for 
want of sympathetic treatment. 

Johnston Patent Ptnap .—A unique form of valveless pump of the rotary 
type is that bearing the name of Johnston. In it we have absence of clear¬ 
ance ports, valves, and piston rings, exactly as the already described rotary 
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pumps, but the flying slices” of water are eliminated with, a consequent reduction 
in power as the inconvertible energy of these “slices” has not to be supplied. It is a 
very simple machine, yet difficult to describe in action, and it will be near enough 
here to sum it up as containing a rotor made with spiral chambers, and revolving 
in a ring of water concentric to the main case, yet the rotor centre is eccentric to 
the latter. The spiral chambers literally screw the air out. The economy as 
regards power consumption is claimed to be of no small magnitude, and great 
developments are expected. 

Other Dry Air Pumps .—There are many types of dry air pumps other than 
those described, but mostly of the valve type where rotary pumps are being 
considered. 

These latter types, whilst fairly efficient when new, soon wear to pieces on 
working at high vacuum, but they are most useful in large centrals for the 
preliminary evacuation of the pans before recharging after a strike, and are now 
being extensively used for this purpose. 

Multipi.e Jet Condensers. 

So far this pattern has been confined to combinations where the Leblanc 
pump is used, and in principle represents a parallel flow condenser. Steam enters 
at the top, meets whirling jets or spraj-s of water, and the condensate falling down 
is taken away by a centrifugal extraction pump working on the same shaft as the 
Leblanc rotary air pump. This extraction pump is used as the majority of these 
installations, being placed on the low level, the air and iucondensiblo gases rise 
to the top, and are extracted by the air pump. Where the cooling water is 
required to be pumped back to the cooling towers an auxiliary pump is used, 
coupled up on the same shaft and all driven hy the one motor. 

Great economy of space and apparent economy of power are the advantages 
set out for this system, and it finds favour in a few American sugar-houses—being 
of Westinghouse design and manufacture. 

KoTARY (k^NDENSERS. 

A unique form of condenser is the Rees Roturbo patent, manufactured in the 
form of a rotary turbine pump, embodying the well known Rees Roturbo self¬ 
regulating features. Jets or sprays of water are sent across an annular space, and 
entrap the vapour as well as air in the mixture as it comes from the evapoiators. 
In appearance the condenser represents an ordinary turbine pump installation, 
and is used at low level, delivering the hot cooling water and condensate at 
a common outlet to flow away by gravity. Similar connexions can also be made 
to these condensers for the evacuation of starting up bodies. 

Here again economy in space and adaptabilit}^ is (dairnod in the advantages, 
but so far power consumption is likely to be no smaller than with the Jjeblanc 
type of air pump when compared in terras of overall j)owor for air and water. 

Centralization. 

It is frequently put forward that central plants doing the whole of the work 
of the factory are ranch simpler and less costly both in first installation and 
running expenses. Undoubtedly this is so, but little else can be stiid for the 
system ; and when gone into these so-called advantages have little real value. 
The evaporators usually have a constant duty to perform at a constant tempera¬ 
ture ; while successful pan work depends on absolute control of temperature which 
is often required within a wide range, and this is only accomplished by variation 
in the vacuum. Here, then, is oue reason why central condensation is not favour¬ 
able to both the evaporating and the boiling-house. 
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Variation can be achieved by the isolating sluice valves on the vapour mains, 
but this is not satisfactory, and it is a well known fact that a tight sluice valve 
has yet to be found. Separate condensers offer much easier control of temperature 
by regulating the injection water; any trouble from leaking valves is eliminated 
and the eveporators are not disturbed in their work. There is no necessity, 
however, for separate air pumps and water pumps. 

Perfect control can be had in centralization of these items, being merely the 
operation of small and perfectly fitting valves. Large factories, however, find it 
convenient still to keep the evapoiators on their own condensing plant, and it is 
certainly the ideal with the pans on separate condensers to have but one pump for 
air and one for water. Opinion is very much divided on the point, but this latter 
arrangement is now held to bo the best working one by the majority of practical 
users. 

Injection water .—Theie are three methods in vogue for feeding water to the 
condensers Pumicing direct; (2) suction direct from high level tanks; (3) 

suction direct from low level tanks. 

Pmnpintf direct .—A frequent source of unnecessary water consumption is the 
ill controlled supply valve of the pumping engine. Whilst it is used when 
variation in temperature is lequired, saj'^ just at the finish of the strike and with 
proper effect, yet directly full vacuum is lequired away the wheel is turned to full 
bore again. 

It will be found by careful observation that in many cases the supply of water 
can be cut down to no small extent without appreciably affecting the vacuum. 
There is in all condensers a critical point, in relation to the vacuum obtained and 
the temjiertttui’o of the cooling water exit, called the condenser efficiency. It is a 
comparison of the actual quantity of water lequired to condense a given amount of 
steam with the theoretical quantity necessaiy. Once then this point has been 
reached any extra water is only waste both in power and water, and constant 
observation of the tail water much greater efficiency can be obtained in this 
station. 

Theie are a few good indicating instruments on the market at the present 
time winch allow of accurate and constant reading of the tail water temperature 
and such that can bo placed within easy sight of the injector w^ater valve, so that 
all variations of pressure and temperature can bo read instantaneoubly and the 
quantity of water controlled intelligently thereby. 

Centrifugal pumps of the ordinary type are not self-regulating, that is, as the 
vacuum increases and thus reduces the actual head against which the pump has 
to work; the capacity or quantity of water delivered is increased automatically 
and ill very much greater quantities than required. It is advisable in all large 
plants to use those patterns of pumps termed self-regulating, which show on test 
curves constant horse-powers for varying heads. 

IJujh level supply tanks .—These tanks are generally arranged about 5 ft. 
below the suction inlot to the condenser and contain about ten minutes’ supply. 
On account of their size and cost, they are rapidly going out of use and very few 
new installations are arranged on these lines. 

A much more convenient form of working whilst giving the same advantages 
is to use a tall cylindrical tank about 4 ft. in diam., and having a high water level 
of some 8 to 10 ft. from the condenser inlet. The various condenser pipes are led 
to the bottom of the tank and a high water level kept by fitting a float control on 
the centrifugal supply pump steam valve. Very much more efficient work can be 
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done by thus having an automatic control on the pump instead of as in the direct 
supply system, where throttling of the water pipe has to be resorted to, such an 
arrangement being neither good for the pump nor for steam economy. This, 
however, does not eliminate the desirability of indicating instruments for the 
visible control of the tail water temperature. 

Low level tanks ,—These are confined to low level condensers which do not 
require any injection pump, notably the Westinghouse-Leblanc and Bees 
Boturbo. 

(To he continued,) 

Modern Practice on the Mechanical Side of Sugar 
Production in the Hawaiian Islands. 

The following resume of the “standard practice’^ in raw sugar manufacture 
as practised in the mills of the Hawaiian Islands was prepared by Messrs. E. 
Eknton Hind and E. Kopke, and presented before the meeting of the Hawaiian 
Planters’ Association in December, 1916. 

Cane Scales .—Nearly every factory using railroad transportation is equipped 
with two sets of track scales for weighing filled and empty cars. Few, however, 
of the scales are equipped with what is known as a registering beam, and the 
adoption of this device should eliminate many of the errors which are bound to 
occur when the recording of weights is left to the weigher. 

Unloaders .—The adoption of the Wick’s unloader is becoming more general, 
due to the fact that it is the simplest form of unloading so far devised. There is 
need for a device for moving the mechanism from side to side mechanically, for on 
the large type of unloaders the handling of the machine is only possible when the 
unloader man is of large stature. The introduction of Filipino labour iu our mills 
means that the average cane unloader man will not weigh more than 140 or 150 
pounds, making the process of unloading a veiy difficult task, and something is 
needed to make its operation as easy as possible for the operator. 

Cane Carriers .—The mills in the Kohala district iu Hawaii have for many 
years used iron slats about one-eighth inch thick by seven and a quaiter or eight 
inches wide, for the reason that they have found that their life is a great deal longer 
than that of the usual wood slat. Many plantations, however, use a bevelled 
wood slat, which prevents the chopped pieces of cane from falling through the 
carrier after the cane has passed through the revolving knives, but the use of the 
bevel slat makes it difficult for the water from cane flumes to run off the cane 
carrier. Another feature in favour of the iron slat is the fact that the cane when 
falling on to the carrier will in time wear the wooden slats unduly. From time to 
time new types of cane carrier chain are being adopted, but the old-fashioned 
chain using T bolts when equipped with rollers seems to be very efficient. 

Revolving'Knives ,—The introduction of the Meinecke knife hub has been a signal 
success in that it has allowed the use of a multiplicity of knives which prepare the 
cane very well for the mills. They require considerable attention, which, of 
course, is to be expected, and the power required to drive them is about 12J^ H.P. 
per lineal foot of cane carrier width. Seven of these revolving knives have been 
furnished to Hawaiian mills by the Honolulu Iron Works Company since their 
introduction within the last two years. 

Carrier Clutches ,—The universal use of the Moore clutch seems to prove that 
this t 3 rpe is meeting the needs of the day. 
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CruBherB *—The Krajewski crusher is fast giving way to the Fulton or grooved 
type, particularly with the introduction of the multiple knife sets and the Searby 
shredder, as it has been found that the Krajewski crusher, while it breaks the 
cake up very efficiently, extracts but very little of the juice. 

Searby Shredder ,—The last two seasons* experience with this shredder has 
shown that the most advantageous position for it, in relation to the other milling 
machinery, is between the cane carrier and the subsequent milling machinery. 
In the 10 installations designed and sold by the Honolulu Iron Works Company, 
the following arrangement has been carried out. The cane from the earner is 
cut by revolving knives and passes through the shredder; from here it passes on 
to the roller mills, or crusher if there is one. Four of these installations are for 
Formosa. 

Milk,—Owing to the introduction of the juice gr oove the need for the inclined 
type of housing is no longer felt, as the pressures exerted upon the top roller by 
the feed and discharge rollers can be very nearly equalized. Steel housings are 
replacing housings made of cast-iron almost universally, for the reason that a 
simpler method of attaching the king bolts is brought about by the use of steel, 
and the liability of housing breakage is reduced to a minimum. The placing of 
the jacks on the top of the housings is now considered good practice, and the in¬ 
troduction of devices for shifting the jacks forward or backward is still adhered to 
by some on account of its simplicity of construction and positiveness of holding 
the cap in position. 

The old style inteimediate slat conveyor is gradually being eliminated in 
favour of the new designs, such as the Ramsay and the Ewart, which allow of a 
cleaner mill and do away with a great deal of the breakages which occun’ed in the 
old system. 

Juice Strainers,—ThQ present types of slat and chain juice strainer leave 
much to be desired, as they are always dirty, take up a great deal of room, are 
continually breaking down, and alwajs are a source of infection to sweet cane 
juices. It is hoped that something will be done in the near future which will give 
us a simpler form of strainer. 

The use of centrifugal pumps for handling mill juices as well as mixed juices 
is gi-adually coming, replacing the direct-acting pumps, which were constant 
sources of trouble through breakage of valve stems, etc. 

Boilers ,—With the inti'oduction of the steam turbine for driving hearby 
shredders and auxiliaries throughout the sugar-house, has come the necessity of 
higher steam pressures than can be made by return tubular fire-tube boilers. 
Several installations are being made of water-tube boilers of the Stirling type. 
The Rabcock & Wilcox boilers have been in use on two plantations on Oahu for 
many years, but they have not given the success which can be rightly expected 
from water-tube boilers especially designed for sugar-house work. In the i X 20 ft. 
return tubular boiler we have reached the limit as to size of boilers, and the 
need for higher pressures which would require heavier plates in boiler construction 
makes it impracticable to design boilers of this kind to carry pressures over loO 
pounds per sq. in. 

There has been considerable experimenting done of late on spacing 
between the bars of the inclined grates and the angle of inclination necessary for 
the efficient burning of bagasse of mills equipped with Searby shredders or from 
mills where the crushing is so efficient as to practically powder the bagasse. 
The Gianoa-Keech furnace has met with approval, due to the fact that it is 
designed on the right principle, and its adoption will undoubtedly be general 
before very long. 
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Boiler Feed Pumps, —There is a tendency toward the installation of the steam, 
turbine or motor-driven multi-stage centrifugal pump for this purpose. 

Juice Heaters, —We still adhere to the so-called Demiiig type of juice heater 
because it is the simplest form of heater known to us. Its cleaning, however, is a 
big problem, and much can be done towards eliminating this trouble. 

Settling Tanks, —There aie a number of advocates of the continuous type of 
juice settler, but those who believe that inteimittent settling is satisfactory far^ 
outnumber those in the former class. The mills, however, are working now 
toward the adoption of tanks of a very large capacity in order to cut down the 
cost of manipulation and radiation losses. The continuous settler, however, has 
many advantages and ma}’ yet succeed the intermittent type if a continuous settler 
giving clear juice constantly can be devised. 

Evaporators ,—While a number of film evaporators have been tried in the 
islands, present practice seems to point toward the adoption of standard multiple 
effects, as changes in the design during the last few years have led to remarkable 
evaporation efficiencies which have equalled the results obtained from film evapo¬ 
rators, and the fact that standaid submerged effects can be easily cleaned has led 
to their readoption almost universally. 

Filter- Presses ,—This station has been one of the eyesores of the modern 
factory for many years, and while niimeious new tyi)e8 of filters have been given 
a trial, the old plate and frame press seems to meet present conditions best. Much 
improvement, however, can be made in the design of these presses for reasons best 
known to the mill operator, and we should see development along these linos in 
the near future. 

Vacuam Poas.—The calandiia type of pan, ow'ing to its efficiency and ease of 
cleaning, is gradually superseding the coil pan, which has been in use for so many 
years in these islands. Itemarkable evapoiative efficiencies have been noted with 
pans of the calandiia type, and the remaikable circulation obseived in a well- 
designed calandria type of pan has led to its general adoption. 

Crystalltzers.— ModQVii practice in Hawaii points tow'aid the unjacketed 
TJ-shaped typo of crj’stallizer with the driving anangeineut so made as to operate 
each crystallizer indi^idually by means of a fiiction clutch, or tight and loose 
pulleys, attached to each unit. 

Ce7itri/u(jal8 .—For “ shipping” sugars the mills of these islands aie gradually 
adopting 40-inch centrifugals and using the smaller or 3()-inch machines for low 
grade work. While there are advocates of the water-diiveu machine, the properly 
constructed belt-driven centrifugal seems to meet power letpiircments admirably. 
Sugar dischargers are rapidly coming into favour, jiaiticulaily as the 40-inch 
machine is difficult to dischaige manually by operators of small stature. 

Sugar Room Equipme^d .—The modern sugar room is not complete without an 
automatic weighing machine and bag sewing and bag-inaiking machines. Those 
devices have in the last few years demonstrated their worth and are being used 
more and moie each 3 ^ear. Under the centrifugal the grasshopper conveyor seems 
to be best suited for the conditions existing there, and is replacing belt and slat 
conveyors almost entirely. 


The extension of the sugar industry in Jamaica centres round the provision of capital 
for erecting sugar centrals. Opinion in the inland holds that if the Government Savings 
Banks were re-organized and the rate of interest increased, the fresh deposits of money 
accruing would be ample to allow the Government tp provide on loan the capital necessary 
to erect and carry on such sugar centrals. 
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Automatic Conveying and Elevating Machinery. 

A Useful American invention* 


With the remarkable increase in the size and output of cane sugar factories 
in various parts of the world which has been a notable feature of the last ten 
years, the problem of the cheap and expeditious handling of the sacks or packages 
of finished material has naturally come in for increased consideration. Where 
factories were of only moderate output and native labour was plentiful and cheap, 
there was no difficulty doubtless in man-handling the goods. But labour is now 
getting less plentiful; with the sjiread of education amongst even coloured races the 
inclination to work for white employers lor a comparatively small pittance is much 
less prevalent. It is indeed a far cry to the old days when slavery or semi-slavery 
offered the tropical sugar manufacturer an unlimited siijiply of cheap labour. 
Hence with the changing conditions there is greater desiio on the part of such 
mauufactiirers to seek for labour-changing appliances. 

Whether sugar is shipped as soon as produced or is stored in sheds attached 
to the factory to await a more favourable moment for placing on the market, its 
expeditious (‘onveyance from the bagging department to store, rail oi ship 
necessitates a good deal of labour in terms of man-power. But here the inventor 
had come to our aid and ingenious conveying, elevating, and stacking apparatus has 
been desigm'd to exjiedite the process and reduce the number of hands employed, 
thereby greatly decreasing the working costs. These machines are made by the 
Brown Portable Elevator Comjiany of C’hicago, and they are coming in for veiy 
extensive nso not only in sugar factoiies but also in numerous other industries and 
at a gloat number of ports and shipping warehouses all over the world. 

In the oi dinary method of hand piling, the bags are passed up from tier to 
tier by men htunding on the various levels. Each tier requires at least two meu ; 
thus for a pile five tiofs high ten men would be required. With the Blown Port¬ 
able Elevator in use, only the men on the top tier and on the floor level are needed, 
while the machine is so adaptable and so easily shitted from }>osition to position 
that there is no appreciable waste of time in deviating the position of the stream 
of sacks. Actually, the saving claimed over hand methods is put at anything from 
*50 to 85 por cent, according to circumstances. 

The Brown apparatus includes four general types: the Standaid Elevator or 
Piler; the Combination Elevator, Conveyor and Unloader; the Sectional Con¬ 
veyor ; and the Portable Loading Machine. The general design is similar but 
there are variations in size, weight and details accoiding to the class of matoiial 
to be handled. The Standard typo consists of a frame of structuial steel 
mounted on ball-bearing castors. To this frame is attached am adjustable carrier 
of stool trusswork with sheet steel bottom, over which luns an endless series of 
carriages specially designed and spaced to provide suitable support for sjaecified 
packages. The frames are made in various lengths according to the length of the 
cairier, to give the machine stability and to support the weight of the cainier with 
its load, and the motive power. The carrier is pivoted to the frame at its lower 
end, the upper end being supported and adjusted in height by an upiight frame¬ 
work of iron piping or structural stoel. This support is connected by a steel cable 
on each side of the carrier to a raising device mounted on the frame of the 
machine, by which the carrier is raised as the pile increases in height. The 
receiving end of the carrier is placed low so that it will pick up the sacks from the 
floor without the necessity of lifting, and in case of bulky and inflexible materials 
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such as bales, boxes and barrels it necessitates only a very slight lift. The pack¬ 
ages are delivered at the most convenient height to the men standing on the top of 
the pile, who place them in position. 

The Combination type of Filer and Conveyor (Fig. 1) differs only from the 
Standard type in that here there are two carriers, the lower one being stationary 
and the upper one adjustable to any angle for piling to any desired height. This 
upper carrier can also be set in a hoiizontal position to act as a conveyor or a oar 
loader; and it may likewise be used as one unit of the Sectional Conveyor system 
(Fig. 2), which latter consists of a given number of sections or parts which are 
either supported on platforms mounted on ball-bearing castors or else directly 
on castors. All sections are interchangeable, so that a system can be made up of 
any length merely by adding or taking out single sections. 



Fi(i 1. 

Brown “Auto-Piler” in Operation in Cuban Sugar Warehouse. 

These Brown Portable machines are also classified in three types, depending 
on the size and weight of the materials handled. Within these limits they can 
handle from one to two tons per minute, raising to a height of from 16 to 36 feet 
and carrying loads weighing up to 1000 lbs. per package. The medium size, class 
B, deals with ordinary bagged materials up to about 400 lbs. and has a standard 
carrying width of 24J inches. But baiTels, kegs, bundles, rolls, and even material 
in bulk can all likewise be dealt with, though variations in the holding or gripping 
arrangement of the carriers are needed for particular loads. And it must be noted 
that tfxese conveyors are all reversible and will equally well unload a pile for 
shipment, thus saving considerable risk of the packages being damaged in descent. 
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The machines in their smallest sizes can be worked by hand, but generally 
epeaking they are fitted with electric motors or gasoline, steam, or air engines of 2 
to 6 or more H.P. The smaller machines can be wheeled easily over almost any 
floor by two men, while the larger sizes, such as are generally employed in handling 
rair sugar, are provided with self-propelling mechanism. The carriers travel at a 
speed of about 60 ft. per minute, which gives a capacity of upwards of 80 tons per 
hour. The entire operation of the machine is under the control of one man who 
has all the levers within easy access. And it is claimed that the Auto-Piler with 
four men will do more work in one hour than a dozen men can do by hand in* 
three. 



Fio. 2. 

Brown Sectional Conveyor or “ lutervcyor/' 


For loading or unloading wagons and cars, for piling to any height in a ware¬ 
house or in the open, for elevating goods to upper floors, and for conveying 
packages from department to department in warehouses and mills, these Brown 
portable elevators and conveyors stand unrivalled; and it is not surprising that 
their use is spreading rapidly, and that during the last few months the makers 
have had to extend their manufacturing capacity to meet the demands from all 
over the world for apparatus. 


The U.8. Navy Department issues the specification of a standard boiler compound, 
which stipulates a mixture which on analysis must show at least 76 per cent, of sodium 
carbonate, 10 per cent, of trisodium phosphate, 1 per cent, of starch, and suflBcient cutch 
to yield 2 per cent, of tannic acid, the remainder to consist only of water and impurities 
such as are common to the ingredients mentioned. According to Mr. A. H. Babcock in a 
paper read before the American Society of Mechanical Engineers, the compound can he 
used for all boilers under any conditions of steaming without a material change in the 
formula, but the boilers must be treated individually. The cost is given as about half 
that of the ordinary boiler preparations. 
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New Observation Tubes for Saccharimeters. 

By H. PELLET. 

Messrs. Bellingham & Stanley, Ltd., of London, have submitted to us 
two new observation tubes, asking our opinion regarding them. 

(1) JaeJeetted tnhf for reaching liquids even at a high temperature .—By reason 
of its ingenious construction this tube presents a real improvement. Although 
generally liquids are polarized at ordinary temperatures, in many cases and in 
special investigations it is necessai*y to use different temperatures. It has not 
been the custom hitherto to raise liquids to very high temperatures, by reason of 
the defective construction of the tubes which cannot be used for liquids of 
80°-90°0. or higher. In fact these tubes are constructed in such a manner that 
expansion of the glass cannot take place, breakage being the result. It is usual 
to fix the glass tube in the outer metallic envelope by means of special non- 
expanding cement, forming contact both with the glass tube and the metallic 
envelope. But Messis. Bellingham & Stanley liave adopted a very ingenious 
construction allowing the complete expansion of the glass at any temperature. 
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Fio. 1. 


They have obtained the desired result by using only rubber rings at both ends of 
the tube, these rings being placed in such a manner that a screw enables them to 
be sufficiently compressed to give a perfect joint without at the same time hinder¬ 
ing the expansion of the tube on heating, or its contraction after cooling. And 
the central tubuluro serving for the introduction of the liquid is itself maintained 
by a lubber disc which expands by means of a screw making a proper joint, this 
new design being one that enables the glass tube easily to be replaced by another. 

Messrs. Bellingham & Stanley have deteimined the coefficient of 
expansion of the glass used by them for the construction of their special tubes, 
and the formula which is used by the Bureau of Standards is as follows:— 

Lt = £,0 [1 + P 

in which p is the coefficient of expansion of the glass of which the tube is 
composed, and which is equal to ()•() )()()08. This equation, which is correct to 
within 0*05 per cent., in spite of small variations in the composition of the glass, 
shows that for ordinary temperature the increase in the length of the tube is very 
slight, and indeed is negligible. 

(2) I'uhe a voiding the effect of air^hnhbles. —When neither our continuous tube, 
nor the tubes of 200 or 400 mm. having a central tubulure are used, the ordinary 
glass tubes closed by glass discs and screw caps at the ends are employed. When 
the tube has been filled with liquid, it is closed and taken to the saccharimeter; 
but very frequently the presence of bubbles of air in the tube is noticed, 
compelling the operator to refill it. 
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A special tube for avoiding the influence of %ir-bubbles in the liquid has 
already been designed, and the means adopted by Messrs. Bellingham & 
Stanley for remedying the inconvenience is to make a bulb about the middle 
of the tube, in which cavity the air-bubbles lodge, and the saccharimetric 
observatiorj can be made. This construction also obviates the use of two sizes of 
glass discs and rubber washers. 

This bulb has another advantage. It forces the operator always to place the 
tube in the same position. A further improvement would be to have some kind 
of mark on one of the metallic ends of the tube, in order to place the tube always 
in such a way that the mark is turned toward the observer. This is very important. 
As a matter of fact, if one carries out experiments with tubes filled with water or 
sugar solutions, one may sometimes establish appreciable differences due to the 
placing of the tube. 



Fio. 2. 


Por example, if after having made a first reading, the tube be rotated 
even a quarter turn, and another reading be made, it is possible to have a difference 
of 0*1 or ; while after half and three-quarter turns, one will have four 

observatiotis that may differ one from the other at most by sometimes 0*3^F. 
Lastly, if after these changes of position one reverses it, so that what was 
previously the end is now the front, further differences in the reading may be 
observed, and between the maximum and the minimum it is possible to have 
<)'4°F. difference, these variations depending upon the quality of the glass discs 
and the parallelism of the ends of the tubes. 

Hence, it is always desirable to place the tube precisely in the same position 
in the trough of the saccharirnetei, in order to have exactly comparable readings, 
and this may he easily accomplished by the use of a mark that is outwardly visible. 

In order further to make the arrangement of the tube quite the same, marks 
should he made on the discs, so that they may be replaced always at the same spot 
and on the same side. And it may be added that by making the bulb, not in the 
middle, hut towards one end of the tube, an easy means is provided for onsuiing 
that it shall he placed with the same end always nearest to the observer. This is 
what has been done, in fact, by Messrs. Bellingham & Stanley. 

It is evident that for nil readings to bo comjiarable it is necessary that the 
source of light shall remain fixed, a condition that to-day should no longer 
present any difficulty wdieii the illumination of the iriNtruinent is effected by 
means of ordinary gas, of gas with an Auer mantle, of alcohol or of petrol with 
an Auer mantle, or of petrol alone, or again by means of electricity. 

It is of iiitorost finally to add that the makers guarantee the exact parallelism 
of the end faces of their tubes, and also their exact length within 0*05 mm. 

It is said that a company with a capital of two million roubles (£316,666) has been 
formed by a syndicate of merchants and manufacturers in Tomsk for the purpose of 
starting sugar beet cultivation and beet sugar manufacture in that district of South Siberia. 
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Vapour Piping of Vacuum Evaporators, Pans, 
and Stills. 

By OAVIN ALSTON RENTON. 

The curves shown in the accompanying diagram may prove useful to many 
readers of the Internatumal Svgar Journal. They have been used extensively in 
practice by the writer, and give good practical results for vapour piping bores in 
these vacuum units. 

In fixing the vapour pipe bore from a single pot or pan working direct to the 
condenser, curve 5 must be used. For the piping of a double effect, curves S 
and 5 are employed, for the connecting and condenser piping respectively. For 
the piping of a triple effect use curves 2y 5, and 5; while for the piping of 
a quadruple curves 7, .9, Ify and 5 are employed. 



5 /d IS eo JO 35 40 SO ssr 60 , 


J3M /=^/FE //V //SCHE3, 

Example .—Find the respective bores of the piping in a triple effect of 9000 
sq. ft. heating surface, working at vacuums of oin., 18 in., and 27*5 in. of mercury, 
and with say 8 lbs. evaporation per sq. ft. per hour. 

Heating sui-face per vessel = = 3000 sq. ft. 

Total evaporation per vessel in lbs. per second, assuming equal loading, 

3000 X 8 

—36(i(r” ~ second. 

Cub. ft 


Vessel. 

Vacuum. 

Sp. volume 
of vapour 
ill cub ft 

per sec. 
(Sp. vol. 

X 6-60). 

Curve. 

Vapour pipe, 
inches 
in diam. 

1 

6 

31-3 

208 

.. (2) 

28 

2 

. 18 

630 

420 

.. (3) 

34 

3 

. 27*6 . 

. 282-8 

. 1890 

.. (5) 

46 
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Assume a pipe 28 in. bore for the first vessel. Prom curve 2 we find this 
diameter conforms to an effective average velocity of 48 ft. per sec. We have 

208 

218 cub. ft. to handle per sec. {see table), hence area of pipe = - =4*3 sq. ft.; 

and the pipe diam. = 28 in., agreeing with the size assumed. Thus the piping 
leading from the first vessel is 28 in. diam. 

Similarly the piping from the second and third vessels is found to be 34 in. 
and 45 in. bore respectively, by using curves 3 and 5. 

To some engineers the piping may seem of large bore, and the velocities in 
certain instances low, but large bore piping is a magnificient asset to the good 
working of vacuum units. 


Filtration.' 

By C. D BURCHENAL. 

Filtration is the separating of suspended matter contained in a liquid from 
the liquid itself, by a process of screening, but the term “ filter ” is often applied 
to contrivances operating on the principle of the centrifugal cream separator, the 
charcoal cell, or the cider-mill, which in reality are, respectively, a decanter, a 
decolorizer, and a press. 

Irue filters may be broadly divided into three classes depending upon the 
filtering medium employed ; those employing detached particles, those employing 
a continuous, porous material or fabric, and those employing both. Each of these 
has its advantage in certain industries and there are many forms of each clasa 
differing mainly in their methods of cleaning. 

The problem of filtering juices in a raw cane sugar factory, with which we 
have to deal, is one of the moat difficult. The handling of the decanted juice after 
settling is comparatively simple, carrying as it does, a small amount of suspended 
matter which may be thrown away when it has been filtered out, so that any form 
of the detached particle class of filter may be used. But in the design of apparatus 
for filtering the settlings or cachaza the following features must be considered:— 
Saving of the filtrate; saving of the cake; washing and drying of the cake ; con¬ 
servation of heat: removal of cloths for cleaning; minimizing of labour cost of 
operation; minimizing of cost for filtering medium; minimizing of up-keep cost 
(rubber gaskets, sagged side bars, broken plates, etc,). 

Supposing we have several different types of a))paratU8 in which all the above 
features have been taken care of, at the same initial cost. The most desirable one 
of these is not necessarily the one with the largest filtering surface, but the <me 
which removes the greatest guuidity of euke^ washed to a minimum sucrose content, 
with the smallest quantity of water, in a given time, at the smallest operating 
cost and keeps on doing it throughout the season. 

Since its invention by Danbk, some forty years ago, the filter-press has been 
the most successful and widely used form of filter, particularly for handling 
settlings. 

The term ‘‘filter-press” by the way would seem to be a misnomer, for the 
apparatus is primarily a filter, the press part of it being merely a moans of holding 
the parts together and exerting no pressure whatever on the material being 
handled. Common usage has made the term apply to any filter of separable 
elements wherein the parts are held together by the pressure of a screw or ram. 

lA Supplement to the Report of the Committee on “Manufacturing Machinery’* of the 
Hawaiian Sugar Planters' Association. Issued December, 1916. Here slightly abridged. 
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With a machine of such a multiplicity of parts as the filter-press, the amount 
of labour required is necessarily large, but its simplicity and the accessibility of 
the filter cloths have caused it to endure in spite of the high labour cost for opera¬ 
tion. During recent years several efforts have been made to reduce the labour by 
substituting for the filter-press a modified fonn of Taylor bag filter, wherein the 
bags or filtering elements are permanently mounted in a frame with permanent 
outlet connexions for the juice, and the frame enclosed in container; the idea 
being that when the cake has been formed on the bags the frame may be removed 
from the container (or the container from the frame) and the entire charge of cake 
will be dropped in one operation. 

This appears to be a great saving and, after reports of its successful operation 
on mining sludges and beet juices, it was a source of keen disappointment to the 
writer in failing to secure equal results with the cachaza, for it was found on 
opening the press that the heavy deposit of cane wax and gums on the cloth had 
glued the cakes to the cloth with such tenacity that it was impossible to make 
them drop off and it required a groat deal of labour with narrow wooden spades to 
get the cake out from between the bags. 

The labour of spading out the cakes has caused a new form of this apparatus 
to appear, wherein the spading is done mechanically by spades or ploughs fixed 
on the inside of the container so as to bear against the filtering surfaces, and filter 
elements which are circular are mounted on a hollow shaft extending outside of 
the container through a stuffing-box and revolved by gears. But as the filtrate 
discharge from all filter elements is through this hollow shaft, it is impossible to 
detect or shut off the discharge from a leak in a cloth without sliutting down the 
whole apparatus. 

Another difficulty experienced with this type of filter was that the cake at 
times would deposit more rupidly between some elements than others and would 
build up with such force as to bend the two elements apart, for they consist only 
of a light frame of expanded metal or mesh, of sufficient strength only to distend 
the bag and are generally supported at one point only—the outlet connexion. 
Extra supports at tlie opposite end of the element were tried, only to find that the 
element then bent between the two supjiorts. 

The bags in this ty])G of filter are sewed on to the frames and cannot be 
removed for w’asliing, the scheme for cleaning them being to apjily water under 
prossuie on the inside of the bag and wash them in place. But wlien the pores of 
the cloth are impregnated with cane wax and gums, effective washing cannot be 
done this waj^ any more than the domestic washing can bo done by hanging clothes 
on tho hue and turning the hose on them. Nothing short of the manipulation 
of the fabric in lui.ning hot water, such as is accomplished in a laundering 
machine, will suffice. 

To save the labour of cutting, fitting and sowing of new bags on tho elements 
when they have worn or rotted out, and to insure against breakage, various forms 
of metallic cloth have been eniplo3^ed in this t3^po of filter and have met with con¬ 
siderable success where cakes are to he formed of sludges or otlier non-fibrous 
material. The resistance to the flow is greater tlirough such a cloth due not only 
to the lack of porosity of the threads themselves, but each of tho inteistices forms 
a rigid metallic rimmed oiifice where eacli particle oihmjacillo has the o])portunity 
to display its well known tendency to become tangled and wedged. How well it 
succeeds may bo judged by tho “fuzzy” appearance of the cloth after “cleaning.” 
To overcome this, a “cloth” has been devised which ma3" be subjected to high 
pressure steam for the purpose of blowing out the wedged particles. It consists of 
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two thicknoBses of fairly heavy perforated plate, bo placed that the perforations 
are staggered, and the plates then spot welded together at intervals, the idea being 
that the capillary space between the plates shall form the filtering orifice, with 
sufficient strength to withstand high pressure steam. The disadvantage of such a 
“cloth” is its small percentage of aperture, for the total opening obviously can 
never be greater than the number of holes in one plate x the length of the peri¬ 
phery of the hole X the capillary distance which varies from about o/lOOO of an 
inch to zero. 

It is true that the gumming of the cloth may be prevented to a great extent by 
adding to the mchaza some porous substance, such as kieselghur, for the purpose 
of absorbing the gums, and excellent results have been obtained by its use, but 
while it makes the washing of the cloth less frequent, the necessity of getting at 
the cloth still exists. 

It is mainly this same difficulty that makes any form of “continuous” filter 
unsuitable for work with cachaza, though in working cyanide and flotation 
sludges, several forms of rotating element, “self-cleaning” filters have been used 
with success. 

From the above experience the following conclusions are drawn regarding 
the ideal filter: the elements must be separable, they must have strength and 
rigidity, and the cloths must be readil}^ removable for thorough cleaning, and 
be easily replaced. 

Within the last four years the field has been entered by a new machine to 
which the term filter-press may be truly applied, for it is mostly press and very 
little filter. Its oixa’ation consists in suspending a large cloth bag between two 
heavy vortical plates of cast-iron, filling the bag with cachaza, sealing its mouth 
and squeezing it between the plates by means of hydraulic pressure. After 
washing the cake, by passing water through the plates, the juice pan is moved 
from below the plates, the press is opened and the bag with its contents is 
dropped. It is then only necessary to get the cake out of the bag, carry the bag 
to the top of the plates, suspend it between them, replace the juice pan, and the 
bag is ready for refilling. It is evident that this cycle of operation must be gone 
through for each bagful of cachaza (not of cake) though it is said that recent 
improvements have ai ranged the press for squeezing three bags at a time with 
grids between bags to form outlets for the juice. This, however, would seem to 
offer difficulties in washing the cake contained in the middle bag, which is not in 
contact with either plate. 

This machine is said to have given excellent results in extracting juice from 
grape pulp, and in the solidifying of sewage for fertilizer, but how far it will 
reduc.e the labour cost per ton of cake filtered from mcJiazu the reader may judge 
for himself. 

In designing this machine the idea seems to have boon that mere pressure 
would solve the filter problem, while in reality pressure is not to be desired, and if 
filters could be practically operuted on no more pressure than a slight gravity 
head, a better juice would be obtained, and more of the gums and substances 
detrimental to crystallization would be retained in the cake instead of being forced 
through the cloth by the inci eased pressure. 

The cake chamber of the ordinary plate and frame filter is a compartment, the 
sides of which are formed of cloth supported on the outside by projections cast on 
the plates. When the liquid first enters it passes through the entire surface of the 
cloth into the space behind it and is drained off at the outlet as fast as it can flow 
through the outlet cock. But as the cloths become coated and the pressure 


81 



The International Sugar Journal. 


increases, the cloth is pressed against its supporting projections with such force 
that the filtering surface is decreased by the amount of area of the supports. As 
the pressure is further increased, the cloth stretches and sags between the supports 
until it rests against the web of the plate itself, so that more and more of the 
filtering surface is blocked, until most of the flow of juice is down through the 
cake already deposited and out through the cloth at the corner nearest the outlet, 

A careful examination of any hard filter cake will prove the existence of these 
conditions, by the stratified character of the cake in the outlet corner, and the 
convolutions on the sides of the cake which will show a depth equal to those on 
the plate. In the earlier filter-presses, the supporting projections on the plate 
were cast in the form of ridges, arranged in herring bone and other patterns, but 
in later forms these ridges are cut up into a seiies of separate pyramid-like 
projections, so that the area of the cloth which is blocked off by the supports is 
greatly decreased, with consequent better results. 

Supporting the cloth on perforated plates was tried in some of the early 
types of filter, but this was abandoned on account of the small percentage of 
aperture area which was no better in its results than the ribbed plate. 

From this experience, a fourth conclusion may be drawn regarding the ideal 
filter, viz : The aiea of the supports for the cloth must be as small as possible 
and provision must be made so that the cloth can not be pressed against the web 
of the plate. 

After a comprehensive investigation of many types of filters of both domestic 
and foreign manufacture, it was thought that an apparatus could bo designed 
which would embody the four foregoing fundamental conclusions, at the same 
time doing away with many defects to be found in existing filters, and to this end 
the writer, working in collaboration with Mr. J. P. Fostek of th(^ Maui 
Agricultural Co. and with the assistance of Mr. L. Hereut of the same coinjiany, 
has developed an apparatus known as the Fohebur Filter, which, from tests made 
at the plantation, seems to realize all that was hoped for. 

The Fohebur filter is an improved typo of plate and frame filter-press wherein 
the efficiency of the cloth is increased by supporting it on a double cninp wire- 
woven screen carried on ribs cast on the pluto, to which tluj scr(M 3 n is secured. 
These ribs are continuous, extending diagonally across the plate (in opposite 
directions on opposite sides), adding greatly 1 o its strength and allowing a lighter 
plate to he used than one where the surface is formed by a series of pyramidal- 
like projections, and is of equal strength. 

The same pattern is used for both sides of all platc's, so that all are sym¬ 
metrical and exactly alike. There is no grouping to be followed in their airange- 
ment such as with the one, two, and throe “ button ” elements in the ordinary 
washing press, whore it is necessary to cut out a whole group should one plate be 
broken. 

The liquid to be filtered enters tlie press through two lioles in the upper 
corners of each plate and frame, which form two inlet headers. These are open 
only to the frames and at their highest jioint, providing liberal inlet capacity and 
enabling one header to be used as an air vent when filling the press with unfiltered 
liquid through the other inlet header, so that filtration starts at once through the 
entire area of the cloth. This also permits the admission of air or steam at the 
top for driving out the liquid through outlets at the bottom and drying the cake. 

The plate is made so tliat the filtrate on opposite sides of it is kept separated, 
each side having an independent outlet at the bottom of the plate and on the 
opposite side of the press to that of the other. This makes it possible to shut off 


82 



Filtration. 


the discharge from the cloth on on© side of the frame in case of a leak and yet 
allow the cloth on the other side of the same plate to continue in use. 

From these outlets the liquid passes out through a combination sight-glass 
and cock, and back into the plate through a channel cored in through the edge of 
the plate to a hole running transversely through the plate, which, when the press 
is closed, registers with corresponding holes in the frames and cloths, forming an 
internal outlet header on each side of the press, extending its full length to the 
press-head where a double pipe connexion is made, one connexion to the clear 
filtrate receptacle and the other from the wash water supply. 

The use of a sight glass, so that leaks may he detected and shut off, makes it 
practical to employ the internal outlet header, which does away with the old- 
fashioned open gutter with its tendency to catch pieces of cake during the cleaning 
operation, and the loss of heat duo to the open discharge. The elimination of the 
gutter also enables the operator to stand closer to the press when cleaning it, and 
makes it possible for the press to be mounted close to the floor, with consequent 
cleaner discharge of cake into the hoppers. 

The double pipe-connexion to these outlet headers allows either or both sets 
of outlets to seive a double ])urposo; either being used as an outlet during filtra¬ 
tion, and as an inlet for water during the washing of the cake. It also allows the 
reversal of flow of the water thiough tlie cake during the washing operation, by 
admitting the water thiough the opposite header. 

Thu use of two outlets from each plate increases the speed of the filtering 
operation, for until the deposit on the cloths becomes excessive, the discliarge of 
filtrate is limited, in the ordinary filter-piess, by the size of the outlet. Due to 
the more rapid filteiiug by the supported cloth and the greater facility in washing, 
the frames aie made three times as deep as those in the usual press, thus increasing 
the cake cajiacity for the same size press and reducing the amount of cloth required 
per ton of cake to less than half the usual amount. 

The frames are made rectangular so that they may be each dressed with one 
buigth of cloth, utilizing the full standard width with no cutting or waste except 
for the holes at header openings. 

By eliminating the separate washing header and locating all inlet and outlet 
headers within the rectangle covered by the cloth, all joints are made by the cloth 
itself, thus doing away with rubber collars and troubles arising from their 
deterioration by heat. All joint faces are made wide to decrease the wear on the 
cloth, and those faces around the outlet headers are extra wide to allow for 
inaccuracies in the location of holes in cloths due to shrinkage or expansion. 

The plates and frames are arranged by means of rollers, to move easily along 
tho side bars, jind are made as large as two men can operate conveniently so as to 
get the greatest capacity at no greater labour cost than is required for the smallest 
press; the greater depth of frames also decreases the number of units to be handled. 

The jiress is closed by a h5'draulic ram, and when the required pressure is once 
attained the ram is mochanically locked in position, so that it is not necessary to 
maintain tho hydraulic pressure, and no accumulator is lequirod. A small hand 
pump mounted on the press stand enables the two operators to attain the requisite 
pressure, or it may bo power-driven if greater speed is desired. 

The locking is accomplished, when the ram is in its outward position, by 
screwing backward a large lock nut, threaded on to the ram, against a thrust block 
between the lock nut and tho yoke of the press. Unlike other devices of this kind, 
this thrust block swings in a plane perpendicular to that of the ram, so that it may 
be swung clear as soon as the pressure is taken on the ram and the lock nut is 
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merely loosened. It is cast in halves, and when in position forms a cylinder 
enclosing the ram. 

The follower plate of the press carries the usual thrust block, balanced so that 
it may be swung out, giving a quick opening of the press. It is carried on flanged 
wheels running on the side bars of the press, with hand wheels at the ends of the 
wheel shaft, so that it may be easily moved by hand. 

In cleaning the press, the follower is first run back, the first frame dumped 
and moved up against it, the first plate moved up against the frame, the second 
frame dumped, and so on, until all the elements are stacked against the follower 
in its backward position. All the elements are now pushed forward together by 
the ram, up against the head of the press, and with the ram locked in place, 
the press is ready to fill again. 

Thus the elements are “dressed” as fast as they are dumped and are only 
handled once by hand, half of the work being done by the ram. 

This type of press is especially adapted for use with kieselguhr as the free- 
filtering qualitj" which this mateiial gives to cac^taza enables advantage to be 
taken of its ability to form thick cakes in a comparatively short time without 
unduly high pressure. 



Section of Chamber in Usual Section ot ChambcT in Fohebur Filter-press, 

Filter-piess showing forming Up]»er Fart showing Filtration and 

ot Cake under Pressure Lower Fait Method of Washing. 


The accompanying diagram shows vertical sections of two filter-press chambers. 
The first figure illustrates the sagging of tho cloth described above, as well as the 
stratified fonn of the cake at the bottom. It also shows the air pocket formed in 
presses where the inlet header is not located at the top of the frames, though this 
has been obviated iu some cases by the use of a pet-cock on the top of each frame. 
The second figure is a section of the Fohebur chamber showing the perfect support 
of the cloth and the ample draining space behind the cloth, on both sides of the 
cake. It also shows the free passage for wash water from tho entire surface of the 
cake, and shows how the air vent at the top of the frames permits them to be 
entirely filled and the whole of the cloth utilized from the start. 
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In a private communication received by the editors of the Journal of the 
Board of Ayriculture of British Dr, J. Kxtyper, formerly Government 

Botanist in Surinam, gives the following interesting information regarding the 
organization of the sugar cane experiment stations in Java to which he has 
recently gone. 

These stations, of which there are three—chemical, technical, and agricul¬ 
tural—were started and are supported entirely by the planters themselves, and 
are quite independent of the Government. Dr. Kuyper deals with the agricul¬ 
tural department only, with which he is personally connected, and leaves it to be 
surmised that the other two bureaux are organized in a similarly complete fashion. 

The agricultural station is at Pasoeroen and has a Director and an Assistant 
Director, who are both graduates (Ph. D.) in Botany. The Director concerns 
himself especially with general questions such as meteorological and climatological 
influences on cane cultivation, the fitness of special districts for cane, and so on, 
and receives reports from his officials who are spread over a district covered by 
ten estates. These officials have what Dr. KuYPEii calls a “ lower education,’* 
but are qualified to help the managers in making experiments and to send in to 
headquarters at Pasoeroen every kind of particular about their district. They are 
termed “ groeps adviseurs.” All the experiments are, however, planned by the 
Director or his Assistant, who draw their conclusions from them. 

Next to this bcction, and quite apart from it, is the strictly scientific depart¬ 
ment, which is engaged in collecting purely scientific data. There is a Ph. 1). in 
Botany for crossing and selection, and another (Dr. Kuypbr) for plant physiology ; 
two bacteriologists (from the Technical University at Delft) for soil bacteriology 
and a chemist for soil analysis—all with high degrees. In addition to his scientific 
work, Dr. Kuypeh occupies himself with the further education of the “ groeps 
adviseurs.” He travels round the estates, visiting each “ groep,” listening to 
their difficulties, giving them directions, and explaining the object of each experi¬ 
ment and what it is hoped will bo learned from it. 

With this splendid organization, it is not surprising to learn that large profits 
are made in the sugar industry in Java. This past year the crop has been a big 
one, prices have been high, and some estates have made a profit of from one to two 
million guilders (12 guilders — £I). Some of the Java varieties give about 6 tons 
(6000 kg.) of sugar per acre. Evidently the Dutch planter believes in Science as 
an adjunct to business, and is not afraid to back his opinion. 


The new process for the manufacture of phosphoric acid,^ suggested by chemists 
attached to the Bureau of Soils, Washington, is to be tried by a firm in Hoboken making 
baking powder, and the Bureau is at present engaged in aiding the company in the 
erection of the necessary plant. 

Replying to a question in the House of Commons last December, the i^arliamentary 
Secretary to the Food Board pointed out that the substitution of glucose for sugar as a 
food would only result in more bulky materials having to be imported for its manufacture 
than was the case with sugar, so that there was no advantage in encouraging its consump¬ 
tion. The possibility and desirability of extending the use of saccharin for flavouring 
purposes would be considered, but it was to be observed that saccharin has no food value. 

1 I.SJ, 191tf,6(59. 
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British Colonial Reports. 

Baubados. 

The seedling sugar cane, B 6450, to which reference has been made in the last three 
annual reports, has continued during 1916-16 to give excellent results as compared with 
the White Transparent and other varieties that have been cultivated for some years. The 
Barbados Department of Agriculture reports that for the 1915 crop the average yield of 
this variety over large areas exceeded that of the White Transparent, the standard cane, 
on the average of both plants and ratoons in the black and red soil districts, by 8*7 tons of 
canes per acre, and in spite of comparatively poor quality of the juice, due to the excessive 
rainfall during the reaping season which prevented the canes from ripening properly, by 
over half a ton of dark crystal sugar per acio. Furtlier, that the monetary gain to the 
planters, had the whole 30,000 acres been planted m this variety, would, at the average 
price at which sugar sold during the ton years pievious to tho outbreak of the war, have 
been not less than £160,000. Other new varieties, notably Ba. 6032 and B.H. 10 ( 12 ), 
have, during the period under review, given excellent icsiilts, and plants are now being 
distributed to the estates for cultivation in considerable areas. Of the former over 1000 
acres have been planted for the crop of 1917. During the crop of 1915 tho experimental 
trials with the Ba. 6032 on nine estates lesulted, on the average, in an increase over 
B, 6450 of 1334 lbs. of saccharose per acre. 

Of 291 sugar works in the island, 102 were equipped with steam machinery. There 
is a tendency generally towards the erection of improved machinery on sugar estates. 
Improvement in this diiection, however, has been retarded on account of increased 
difficulty in obtaining material, owing to conditions resultant on war. 

185,952 gallons of rum were manufactured in the island as compared with 236,049 in 
1914, showing a decrease of 50,097 gallons. 

Leew’aud Islands. 

The rainfall for the 5 oar 1914-15 was below the average in both Antigua and St. 
Kitts, while its distribution was very unfavourable, a fairly satisfactory rainfall in the 
early months of the year was followed by a piolongod spell of dry w(*ather during the 
months of August, ISeptcmber, and October, which bad the effect of checking the growth 
of the cane crops during their most critical period of development. Inconsequence the 
yields of cane in both places were low and the quality very indifferent. 

The exports of sugai for the two sugar-producing Presidencies were made up as 
followsAntigua—Grey crystals 86 per cent, and muscovado 14 per cent. St. Kitts- 
Nevis—Grey crystals 77 per cent and muscovado 23 per cent. The amounts were as 
follows: Antigua, 10,779 tons; St. Kitts-Nevis, 8,246 tons; total, 19,025 tons. In 
addition, Monserrat exported 37 tons 

At Giinthorpes Factory in Antigua 8391 tons of sugar wM 3 rc produced, tho recovery 
per cent, on the indicated snerose being 10*29. 2220 tons of peasants’ canes were purchased 

by this factory during the crop under the terms of the original agieement, wheieby a grant 
of £15,000 in aid of its erection was made by the Imperial Government. 'J'he extension of 
the factory railway lines to include a number of additional estates on the windward coast 
of St. Kitts enabled the Basseterre sugar factory to extend its operations during the year 
under review. Had it not been for this extension, the crop would have been decidedly 
smaller. 

Throughout the year sugar prices ranged round values which were considerably in 
excess of the average for a number of years previously ; consequently, in spite of the poor 
yield, siitisfactory results were experienced by the majority of sugar estates in the colony. 

It would appear that it is not the present intention of the Royal Commission for 
Sugar Supplies to apportion any of the present year’s sugar quota towaids meeting the 
needs of amateur jam makers. These latter will probably have to depend on what they 
can save out of their ordinary purchases. The Commission will only consider the claims 
for such sugar as come from the professional preserve manufacturers. 
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CONDENSING SYSTEMS. 

To THE Editok “The International Sugar Journal.” 

Sir,—In the December issue of the International Sugar Journal Mr. Ed. Koppeschaar 
brings up a very interesting point in connexion with condensing apparatus, but it would 
be instructive to know what type of condenser he refers to under the paragraph describing 
“ (J) method.’* 

Here it is said that the extra pressure will ensure greater speed to the flow of water, 
and the quantity needed will be correspondingly smaller. 

In practic^ally all cane sugar-house condensers of the barometric type, the flow of 
water once in the condenser is governed by the action of gravity directly it is on the top 
plate. 

Speed or velocity given to the water in any case, cannot, without great sub-division, 
be of value at all, once the vapours aro in contact with it 

Could Mr. Koppeschaar give some data regarding temperature of ingoing and out¬ 
going water with corresponding vacuums obtained, and the barometer reading of the day 
when the trials were made 't 

Should these he available, some very interesting information would come to light on 
the problem or, as that gentleman puts it, this more or less unknown branch of sugar 
technology. 

Yours faithfully, 

__ Frank Coxon. 

To THE Editor “Thk International Sugar Journal.’* 

Sir,—In an article by Mr. Koppeschaau, in the December issue of your Journah 
figures are given to show that poor vacuum results in allowing condensers to draw the 
injection water by vacuum, through increased work being thrown on the air pump. 

That the “ work ” on the air pump is unaffected, however, may be readily shown. 
The work depends on the weight of air removed, wdiich latter is deiived from the steam 
and the water. I’he ingoing water displaces its own volume of air and increases the work 
of the pump to that extent, but this is negatived by the same volume of water falling away 
through the tail pipe, so that, unless more air enters with one system of injection piping 
than another, the uuiount of air and, therefore, the work of the pump is unaltered. 

The fact remains, however, that loss vacuum was registered. The explanation will 
probably be found in air leaks in the suction pipe joints, at the pipe entrance, or at the 
spindle of the injection valve. A small leak through lack of a water seal would account 
for the difference noted. 

Yours, 

Jab. Hamill. 

To THE Editor ^‘The International Sugar Journal.” 

Sir,—Mr F. Coxon gave some interesting practical notes in his paper on 
‘‘ Sugar-house Condensing Systems,” published in last month’s issue. 

With regard to the suction pipes for dry pumps a statement is made and figures given 
for the ratio of expansion, and these are merely based upon Boyle’s law, i.e., constant 
temperature. This is surely very badly out since such expansion w ould certainly conform 
to Charles* law ; the volume being proportional to the absolute temperature. 

The final statement that “the volume of air to be extracted will be ten times the 
displacement of the pump ” is of courae a clerical error. 

With reference to Mr. J. Hamiirs notes upon “Air in Condensers,” I would like to 
make some remarks about obtaining temperatures. It is very difficult indeed to measure 
with any pretence of precision the temperature of such a mixture, and this is certainly 
not understood by the greater bulk of engineers. 

When wet steam impinges upon a thermometer bulb, the ensuing adiabatic com¬ 
pression of the fluid produces a rise in temperature. This rise is quite appreciable, and 
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it goes to show that great care must be taken in such work to cope with unforeseen events. 
The principle applied is known as Dalton’s law, and is an interesting feature with regard 
to steam heated calandrias. It is known that Gay Lussac and Dalton had a difference 
over the combination of gases, and so the future may yet have a surprise in store with 
regard to this theory. 

Yours sincerely, 

90, Westmoreland Street, Gavin A. Renton. 

Govanhill, Glasgow. _ 

AMERICAN V. BRITISH MILLS. 

To THE Editor The International Sugar Journal.’* 

Sir,—As a West Indian colonist and sugar planter of many > ears’ standing, I have 
perused the article under the above heading in your widely-read Journal for the current 
month, with much interest. 1 have also carefully read the extract from the report of 
Mr, Girard Harris, the United States Special Agent of the Department of Commerce, 
together with your comments on same. 

Now as regards Mr. Girard Harris’ report, it seems to me to be a very fair r68um6 
of the comparative values of sugar mills produced in the United Kingdom and America, 
and I am at a loss to understand why, if one country surpasses the other in this special 
branch of engineering, it should cause such indignation and heaitburning, as your 
article suggests. 

Every good sportsman takes the decision of an umpire or referee with perfect 
equanimity, and it appears that Mr. Girard Harris is, metaphorically speaking, in the 
position of a referee in the matter. 

Without doubt British manufacturers have had on many occasions to give way to 
other countries in respect to cheapness, time of delivery, and possibly terms of payment; 
but, 08 far as I am aware, they have never had to take a back seat where the quality and 
durability of their goods are concerned. 

It is refreshing to find that as an independent and unbiassed official, the American 
agent has been so outspoken in his remarks, and although it may not be considered 
pleasant reading by the American sugar mill makers, it was no doubt intended to act as an 
impetus to them to further improve their productions, for which improvement, according 
to Mr. Girard Harris, there is still room. 

With the exception of in Cuba—which island has special reciprocity arrangements 
with the United States—and in the island of Porto Rico, which levies a 46 per cent, 
import tax on foreign goods, there can l>e but few American sugar nulls in the whole of 
the West Indies. I know that some 14 or 15 years ago an 11-roller mill was supplied by 
an American firm for a large sugar plantation in Demerara, but this is the only mill of 
American manufacture in the British West Indies of which I am cognizant. One cannot 
help commenting on such a very significant fact. 

It is regrettable that the Fulton Ironworks representative—quoted in your article— 
should suggest that there is any antipathy or racial prejudice existing in the British West 
Indies regarding American goods. He has evidently never been there, or he would not 
have made such an unwarranted remark, and the least said about it the better. Also I do 
not know how he reconciles himself to making this statement, seeing that the West 
Indians are such very large customers for many classes of American machinery, food 
stuffs, and general merchandise of every kind. 

I am, Sir, yours faithfully, 

West Indian Club, F. I. Morris. 

London, Slst January, 1917. 

To the Editor “ The International Sugar Journal.” 

Sir,—May we say a few words in connexion with the storm created among sugar 
engineering firms by Mr. Girard Harris’ report re the “ Derby ” mills? 

The report referred to was made for the use of commercial men of the United States, 
and this being the case there can be no reason why Mr. Girard Harris should be attacked 
by American engineers, simply because he gives the bona-fide result of his enquiries. 
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Above everything else in this controversy looms the solid fact that there is only one 
American mill in the British West Indies—erected about 16 years ago. That two more 
have been recently ordered from the same source is due to the diflSculty of obtaining 
delivery in war time from British manufacturers, who are at the present moment executing 
orders for mill plants to the best of their ability in the exiguous circumstances. 

One of our travelling representatives informs us that he has not, in the course of a 
recent visit to the principal sugar-making centres of Brazil—a country which has no 
particular commercial association with the United Kingdom — come across a single 
American mill in any of the important plantations he has visited. In Peru there is, 
we believe, only one American mill of any importance at work. 

Vours faithfully, 

Geo&ge Fletcheh & Co., Ltd., 

Derby, B. G. Finney, Managing Director. 


Review of Current Technical Literature.' 

Curing of TjOW Grade Masseouites. J, H. Pratt. A Paper read before the 
Hawaiian (Uieinists' AsBocintion^ November^ 1910. 

In the last few years there has been a considerable increase in tbe extraction 
obtained by a majority of the mills in tbe Hawaiian Islands, and while the 
economically profitable limit may have not yet been reached, there is no doubt 
that this higher extraction is attended by a slightly larger proportion of impurities 
in the juice that is delivered to the boiling-house. Furthermore, the weight of cane 
handled per hour (and consequently the amount of juice, syrup, massecuite, etc.) 
is increasing each year often without a corresponding increase in equipment 
necessary to handle the same. The question of curing the massecuite is therefore 
becoming more important yearly. Curing is, of course, only one link in the chain 
of sugar manufacture, and is influenced to a great extent by the manner in which 
the preceding operations have been carried out. That “a chain is no stronger 
than its weakest link ” is as true of a sugar factory as of anything else. If the 
juice has been clarified, and the massecuite boiled as well as possible, the question 
of curing will not present the serious problem that it will if a factory has a poor 
clarification system, or where from lack of sufficient capacity the ctuitrifugal, 
pan, or other work must be rushed at top speed to keep the house fiom becoming 
blocked. 

While curing includes seveial distinct operations, the method of hastening 
the drying of low grade masseouites will alone be considered. These may roughly 
be divided into three main heads:—(1) Treatment of the massecuite before it 
enters the centrifugal; (2) Treatment of the massecuite in the centrifugal; and 
(3) Treatment of the molasses before boiling low grades. 

(1) Treatment of the MaBBeciiite before it e^iters the Centrifugah. —The oldest 
method under this heading consists in thinning the magma in the crystallizers 
with water or other diluents. The usual practice is to boil the strike very stiff, 
and later dilute the molasses surrounding the sugar crystals until the massecuite 
has reached a definite degree Brix. Of course, extreme care is necessary to 
prevent the dissolving of any grains of sugar. Some places use final molasses for 
this purpose, the details varying; some heat the molasses, others use it cold; 
some dilute the molasses before heating, others do not. With a very gummy 
massecuite, a dilute solution of caustic soda gave very gratifying results as far as 

1 This Review is copyrlgiit, and no part of it may be reproduced without permission.— 
(Editor, l.aj.) 
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the time of drying was concerned, but was not continued on account of too great a 
rise in purity of the resulting molasses. 

One factory warms the massecuites from the low grade tanks by putting them 
in a jacketed crystallizer (heated by exhaust steam or by the condensate from the 
evaporators and pans) for a few hours before they go to the mixer. Other planta¬ 
tions accomplish the same results by the use of hot water or steam in the mixers 
themselves. This is generally reported as giving good results, although in one 
place the saving in time was offset by the rise in purity of the molasses, as shown 
by the following average figures of a number of trials:— 

Temperature Molasses 

Time of of ■■■ — —■— Sugar 

Drying. Massecuite. Brix, Purity. Polarization. 

Heated. 48 mins. .. 37-0°O .. 89 63 .. 35-02 .. 78*20 

Not heated .. .. 63 „ .. 30*1^0 .. 89-20 .. 33*63 .. 76 48 

(2) Trmtrnent of the Molasses in the Centrifagals. —The time-honoured method 
of hastening drying under this head is by the use of steam. The steam has been 
used both inside the basket and the outer casing, but the latter method is by far 
the most common, as there is considerably less danger of the destruction of sugar. 
To prevent the eating away of the basket, it is suggested “to discharge the steam 
between the curb wall and the centrifugal basket, a plate fastened to the curb 
wall throwing the steam in the same direction as the revolving centrifugal, 
thereby saving the basket from being cut by the steam jet. The effect of this 
steam on the purity of the molasses is very small.” A test showed a saving of 10 
to 20 per cent, in time, an increase in purity of 0*1^^ of the molasses, and an 
increase in polarization of the resulting sugar of 4^^, duo to the use of steam. 

The “hot molasses method” is thus described : “To hasten the drying of 
low grade sugars, stait the centrifugals empty. Aftei it has gathered enough 
speed to prevent swinging, the massecuite is run in slowly, the hot molasses (180® 
to F) flowing in at the same time through a | iu. pipe, three-quarters open or 
more. The outlet of this pipe is placed just above the drip pan, almost touching 
and in front of the inflowing massecuite. The molasses should not bo thinned by 
wash-waters, or there will be loss through rise in purity of the molasses. Even 
with this precaution there may be a rise, but not enough to offset the great gain 
ill time of di-ying,” The time of drying has in instances been cut down to half; 
the sugar had a polarization of 81®, as compared with 68® where no hot molasses 
was used; and the molasses discharged from the machines had about the same 
purity. 

(3) Treatment of the First Molasses before boiling the Low Grades, —This 
method depends on clarifying the first molasses with syrup and separating the 
impurities by means of centrifugal action. This has been successful in one mill, 
but the method has not been goiiorally adopted. 

X. 

Extkaotion of Sugak FiioM Low Grade Molasses by the Williams Pro¬ 
cess.^ J, N. S. Williams, Iteport to the Hawaiian Sugar Flanten^ 
Association, SOth Annual Meeting, 1910, 

During the year 1914 it was discovered that if final molasses of 30 to 32 
per cent, sucrose and 36® to 37° puiity be boiled to a complete or almost complete 
absence of water the sucrose contained therein crystallizes out in a very small but 
perfectly shaped grain. This being contrary to the generally accepted theory of 
the time, several tests were carried out on molasses of this grade from different 
iSee U.K. PatciitTlMe^of 1915; L&'J., 1916, 577. 
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plantations in Hawaii to determine whether the phenomenon was of general 
application, and the final results of these tests lead to the belief that it is a correct 
statement to say that the sucrose in all final molasses produced in the territory 
will crystallize out in a grain that is visible to the unaided eye if the molasses be 
evaporated to a density of say 99° Brix at ordinary temperatures. 

This point having been determined, a great deal of work was done to ascertain 
whether the small grain so produced can be recovered by mechanical means 
in such quantity and at such cost as would render successful a process for its 
recovery. Hence, in the summer of 1915, an experiment on a practical scale, 
using a 30 in. high-speed centrifugal having a solid basket and operating at a very 
high speed of revolution, was carried out, and it proved bej^ond a doubt that the 
very dense and practically solid molasses containing crystallized sucrose could be 
separated into two parts, one containing a major poition of glucose, gums, etc., 
and a minor portion of sucrose, while the other contained a major portion of 
sucrose with a minor portion of glucose, gums, etc. This experiment showed that 
over 45 per cent, of the sucrose present in the original final molasses which had a 
purity of about 40° was recovered in the form of a massecuite having a polarization 
of 50 per cent, and a purity of 53°. 

In order to determine whether or not, after the lecovery of the sucrose had 
been efiected as described, it could be converted into a marketable sugar, arrange¬ 
ments were made with the Laupahoehoe Sugar Company, and during the 1916 
crop a quantity of final molasses was boiled to a practical absence of water, and 
run into small containers for the sucrose to crystallize. At the close of the crop 
an apparatus for Kuliicing the solidified molasses to a magma that would flow, 
together with a special 30in. high-speed centiifugal for separating the material, 
was installed and a quantity of jiuiifiod massecuite, sufficient to make a small 
strike in one of the vacuum pans, was produced. This stiike was boiled to string- 
proof and run into coolers. After some 10 or 12 days’ standing in the coolers, 
the masHGcuite was diiod in an oidinary .30 in. Weston centrifugal, and a low 
grade sugar was produced. 

Thus, from a so-called “final molasses” having an apparent purity of 35°, 
a massecuite having a jiolarization of as high as 58 per cent, and a purity of as high 
as 64° was produced, with a waste molasses having a polarization as low as 22*5 
per cent, and a purity of 27*73°. 

It is claimed that the following can be stated to have been demonstrated :— 
(1) That what is commonly called “final molasses,” wlieu boiled to say 99° Brix 
will develop a very small grain lepresonting practically the whole of the sucrose 
present in the molasses; (2) that this grained sucrose can be recovered in large 
quantity when suitable equipment is provided ; and (3) that this recovered sucrose 
is convertible into a marketable product. 

Given a properly designed and operated equipment the cost of recovering the 
sugar should be no greater than the cost of recovering third or fourth sugars as 
now carried out. All the operations are mechanical, there being no special skill 
required in boiling the molasses to 99° Brix, and one man could attend to a 
number of the centrifugal machines. 

It appears to be fullj^ proven from the results that have been obtained that it 
is not the glucose, gums, or ash in the molasses which, either singly or in com¬ 
bination, prevent the sucrose therein from crystallizing, hut solely the water 
•present; and as one part of water will hold in solution two parts of sucrose, 
it seems clear that a molasses containing any considerable percentage of water 
cannot be made to yield up its sucrose in any other manner than by removing the 
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water, and thereby allowing the sucrose to crystallize. It seems safe to predict 
that the recovery of at least one-half the sucrose now lost in the final molasses may 
be realized in the near future. If this be accomplished, it will mean a gain 
of over 3 per cent, on the total sugars now manufactured in Hawaii alone. 

Mr. Williams also read a memorandum, giving some data relating to his 
investigations, these being as followsAfter boiling this molasses to practically a 
complete absence of water, 644 lbs. of solid molasses, of 47*41° purity, were diluted 
and made fluid with 7 per cent, or 47 lbs. of cold water, producing a massecuite 
which weighed 691 lbs. This was spun in the high speed centrifugal in four 
charges, producing a massecuite which weighed 364*5 lbs., being 52*7 per cent, of 
the charge as introduced into the centrifugal. The recovered valuable massecuite 
polarized 57 per cent, sucrose, and had a purity of 59*9°. The molasses removed 
during the operation had the following analysis:—Weight, 326*5lbs., being 47*3 
per cent, of the charge introduced into the centrifugal; Brix, 88*76 per cent. ; 
polarization, 25*62 per cent.; and purity, 28*87°. 

Relative Richness or a Few Kinds op Sugar Cane in Queensland, Australia. 

Anon. Queensland Agricultwal Journal^ 1916^ 5, 100-101* 

At the request of the Mackay Manufacturers’ Association of Mackay, Queensland, the 
Central Sugar Fxpcriment Station of Mackay in 1913 undertook comparative growing 
trials and analyses of crops of difierent varieties of sugar cane cultivated in that district, 
among which “ Cheribon ” and “ Oramite” form a large proportion of local production, 
but are not much cultivated outside the Mackay district. Month by month, from June to 
December, 8 to H-months-old canes were tested both in 1914 (plant crop) and in 1915 
(first ratoon crop). From two tables giving the detailed results there were obtained the 
averages reproduced in the following table. By early planting is meant planting in 
March ; by late planting, planting in August. It will be seen that in both years the 
first three vaiieties clearly surpassed the last three. 

Plaol Crop First Uatooii Crop. 



“ "" " 

Eaily 

Late 

Karly 

Kai ly 

l.ate 

Tjate 


PlantiiiK 

Plauiinp:. 

Planting 

JManting 

Planting. 

Planting 


Fmc 

PUl (5 

Pure 

Quotient. 

Pill 0 

Quotient 


oblmuable 

obtainable 

obtainable 

ol 

obtainable 

ot 

Varieties- 

Cano Supir. 

Cane Su^rar 

Cane Sugai. 

Pui ity. 

Cane Siiga.i 

Puiity. 


Pei cent 

Fer cent. 

Per cent 

Per cent 

Per eont. 

Per cent. 

D. Q. 420 

. lo*0 

. lb*b 

18*4 

91*5 

.. 18-8 

.. 92 6 

Badila .. . 

. 15*1 . 

. 16*6 

. 19*8 

92-6 

.. 18*7 

.. 91*6 

Goru .. . 

18-2 

13*9 

. 17 0 

90*5 

.. 16*4 

89*0 

Cheribon 

. 12-6 

12-6 . 

. 15 6 . 

. 87 4 

.. 166 

.. 86*6 

Malabsr 

. 11*8 

. 11*8 . 

15*0 . 

. 87*8 

.. 15-3 

.. 86*4 

Oramite 

11*0 

. 11**1 

. 15*0 

. 88*1 

16*0 

.. 86*8 


Determination op Levulose in I^hesence of Dextrose. L. Loewe, rhyniological 
Abstracts^ 1916y I, 79. 

After boiling, and adding a 0*2 per cent, solution of orcein and a 85 per cent, solution 
of phosphoric acid, a yellow colour is produced, which becomes orange on the addition of 
alkali. This reaction is made quantitative by colorimetric comparison with a standard 
levulose solution treated with the reagents under similar conditions. Sucrose interferes, 
owing to hydrolysis by the acid. 

Determination of Pentoses ry Means op Feh lino’s Solution. J* L* Baker and 
H* F. E, Hulton. Anahjst, 1916, 41, ^94-297. 

It is recommended that in Eynon and Lane’s method a larger volume than 20 o.c. 
of Fehling’s solution should be used with a proportionately larger quantity of the 
distillate, in order to increase the weight of cupric oxide obtained, and further, that the 
flask containing the mixture should be placed in a boiling water-bath for 3b minutes. In 
this way the amount of cuprous oxide produced by the sodium chloride is diminished 
considerably, whilst the furfuraldehyde-copper ratio is not affected. 
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UNITED STATES. 

EVArORATOll, IN WHICH THR LIQUID IB CIRCULATED OVER THE HraTING SURFACE. 

Lion Naudet, of Chelles, France. 1,190,317. Patented, July 11th, 1916. 

According to the construction deflcribed, the efficiency of the apparatus is increased by 
stimulating a circulation of the liquid in each unit. In other words, there is a constant 
flow of liquid through the system as it passes from one body to the other, and the force of 
the moving liquid from each evaporator may be utilized in an injector for saving a larger 
volume of the fluid and circulating it over the heating surface. 

As shown, A is the outer casing of one of the units of the multiple effect evaporator, 
this being divided as is usual by partitions into compartments connected by tubes extending 
from one to another, the space between and surrounding the tubes constituting the steam 
compartment, to which vapour is supplied by the conduit 2>, while a conduit carries 
away the water of condensation. Fia an inlet conduit for the juice above the partition, 
and G is an outlet conduit which leads from the lower end of the body to the next unit. 
AT is a vapour conduit leading to the steam space of the next unit. 

The design as above described constitutes a standard construction used in multiple 
eflfect evaporators, and its efliciency depends upon the amount of heating surface and the 



of heating surface by the construction shown, in which / is a return conduit connected to 
the bottom of 'the tank and leading to the inlet conduit F. K is an injector connected 
into the conduit F, the nozzle K of which forms a jet of incoming fluid which imparts its 
velocity to a larger jet of fluid returning through the conduit J. Thus the rate of flow of 
the liquid into and out from the tank C is greatly increased, which results in a corres¬ 
ponding increase in the rate of flow over the heating surface and an increase in efliciency. 

Where it is desired to apply the improvement to a plant already installed, all that is 
necessary is to supply the injector K and the return circulating pipe J. If, however, it is 
desired to still further increase the efficiency or to correct a lack of balance between the 
units one may employ the construction illustrated. In this modification a small additional 
vessel X is connected in to a vertical portion of the conduit F in the circuit formed by 
the return conduit J. Thus the casing X is provided with a steam chamber supplied with 
steam from a conduit M and an outlet Ff for the water of condensation. The injector JT is 
placed at the base of the casing, and therefore not only the inflowing liquid from the 
conduit Fbut also the circulating liquid from the conduit J is passing through the heater 

1 Copies oi bpecllications of patents with their drawings can be obtained on application 
to the following:— Kingdom: Comptroller of the Patent Office, Southampton Buildings, 
Chancery Lane, Loudon, W.C. (price, 6d. each). United StcUes- Commissioner of Patents, 
Washington, DC. (price b cents each). France: Llmpninerie Nationalo, 87, rue Vieille du 
Temple, Paris (price, l fr. o.'ic. each). The date given in the heading of specifications is that 
of the application of tlie patent. 
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and the small tubes 0 thereof before re-entering the tank A. Obviously the amount of 
heating surface in this auxiliary heater may be readily varied, and in this way any defects 
of this nature in the original installation are remedied, as well as the efficiency of each 
unit of the evaporator increased. It is also apparent that the units of a multiple system 
may be balanced by differentially recirculating the fluid in the units by varying the 
efficiencies of the injectors K. 

By this method the circulation of the liquid is accomplished without the use of addi¬ 
tional force or mechanically-driven pumping or circulating devices. Furthermore, it may 
be applied to the units which are operating under less than atmospheric pressure without 
the use of stuffing boxes or other devices for maintaining air-tight joints. In other words, 
there is nothing to break the seal.^ 


Milling op Cane Juices with the Puuipication op the Second, Third, and Fourth 
Mill Juices. Harold S, Trasuoff, of Makaweli, T.H. 1,177,832. Patented, 
Apiil 4th, 1916. 

According to the method of operation proposed, the juice expressed by each of the mills 
is strained separately, and the juice from the second mill, and that from the third and fourth 
(in excess of that used for maceration) are limed, heated, and subsided. The juice thus 
purified is mixed with the crusher and first mill juice, preferably after the latter has been 
limed, and the total mixed juice is clarified in the usual way. 

In the drawing, A illustrates the crusher rolls, which prepare the cane fed to the first 
three-roller mill B. C, D and B leprosents the second, third and fourth three-roller mills 
respectively, which with the crusher and the fiist mill are arranged in tandem m the 
usual manner. F h the filter or juice strainer employed to screen the juices and separate 
the particles in suspension in the juices, the screenings being returned to the mill in the 
usual manner. 

The juices expressed by the first mill and the crusher are strained in the forward 
section of the juice strainer F and passed to the tanks O to be limed. The juice 

from the fourth mill A* is strained in the rear section F^ of the juice stiainer Fand passes 

into a receiving well H, from which the pump / lifts it to be applied for the maceration 

of the bagasse from the second mill C. 'J'hejuice 
expressed by the third mill D is stiained in the 

section F® of the juice strainer F, and passes into 

the receiving well K, from which the pump L lifts 
the juice to bo applied for macerating the bagasse 
fioin the first mill B. The juice from the second 
mill C is strained in the section of the juice 
strainer Farid is passed preferably into a continuous 
liming tank M, which is supplied with milk-of-lime 
from the tank N. Any excess of j uico from the fourth 
mill E over that pumped by the pump J accumulates 
in the well li and can overflow into the well K. 
Juices accumulating in the well K can overflow 
directly into the continuous liming tank M. The 
diluted juices from the mills C, I) and E are thus limed in the tank M, and are then pumped 
by the pump P through the juice hoatiT Q and into the continuous settling tank R. The 
clarified juice from the continuous settling tank R is mixed with the juices from the 
crusher A and the first mill B, preferably after the latter juices have been limed in the 
tanks O. This maybe done by means of the pump 7’which serves to pump the juices 
from the tanks O and R and to force the mixture of the juices through the heaters U, and 

iNaiidct’a evaporatoi <Mn])lovinga “juice circulator" has been tested in Cuba, and it was 
stated that the fact of the juicc in the body running from the upper tubular plate to the 
bottom through the tubes (thus, itis claimed, giving the benefit of film evaporation) aloncmeans 
an increase of 10-15 per cent, in tlic evaporating power. See LS.J., 1915, 480 
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then to the usual clarifiers, etc., not shown. The settlings from the continuous settling 
tank It are passed into the scum tank S, and then pumped through the mud or filter- 
presses in the usual manner. 

It will now be noted that the diluted juices from the mills C', D, and J&, are segrated 
from the juices first expressed by the crusher A, and the first mill Ji, and that they are 
strained, limed, heated and settled, thus eliminating impurities before being added to and 
mixed with the strained and limed juices first expressed, the purity of the total mixed 
juice being raised thereby. This method permits of a better control of the dilution and of 
the maceration, the losses by inversion being reduced, the fouling of the evaporators, 
heaters, and pans diminished, and a higher efficiency obtained. 

Bebt Diffusion AiTAiiATrs. John Stewart, of Logan, Utah, U.S.A. 1,189,S02. 

Patented, July 4th, 1916. 

Instead of flowing the pulp through a stationary chamber, by means of a screw 
conveyor therein, as in a previous specification,^ it is passed through a rotary barrel or 
cylinder containing a spiral conveyor, which cylinder rotates in a trough through which 
the water is flowed, the effect being to tumble or roll the material over and over as it passes 
through, so that in consequence of the agitation of the material in the liquid a better and 
more complete extraction is obtained. The cylinder is made of perforated metal, as well 
as the screw therein, so as to permit or produce an intimate mixture or association of the 
water and pulp as they flow therethrough. This trough is heated by means ol a steam 
jacket, to different degrees at different points, similarly to the prior apparatus Moreover, 
the present construction is such that shorter vertical and inclined legs may be employed, 
and a denser solution obtained. 



Keferring specifically to the drawings, 4 indicates a vertical leg into the top of which 
the pulp or material is introduced from any suitable shiodding or disintegrating machine 
indicated at 19. This leg is provided at the top with a strainer of reticulated metal IS, 
opening into a surrounding chamber 16 having an outlet 77 for the juice. Within its 
lowei end, the log 4 is piovidod with a gate vahe 5 of perforated metid to permit the rise 
of juice, which controls the flow of pulp from the log to the rotary cylinder The valve 
may be opeiated by any suitable device as indicated at ,■7**. Below the valve, the log has 
a lateral circular opening or bearing for the end of an elongated perforated cylinder S in 
which is a central shatt 6* and a screw conveyor 18 of perforated metal, the edges of the 
screw being fixed to the shaft and the cylinder, so that all rotate together. The lower end 
of the screw projects beyond the end of the cylinder, into a semi-circular chamber at the 
foot of the leg 4, the extension of the screw thus acting to convey the pulp from the leg 


1 U.fi. Patent, 902,7^5. 
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into the cylinder 8, and the screw carrying the pulp upwardly or outwardly through 
the cylinder to the point of discharge, where it is conveniently delivered into a casing 80 in 
which may be provided a belt conveyor SS for lifting and discharging the spent material. 
The shaft and its connected parts are rotated by power applied to the outer extended end. 

The cylinder is mounted in an inclined trough 7, upon rollers 19^ journalled in this 
trough, the cylinder having rims resting upon the rollers, and through the trough water 
is flowed from an inlet 14, rising in the vertical leg 4 to the outlet strainer 15 and pipe 17. 
The water supplied by the pipe I4 will be cold, or of relatively low temperature, and 
in addition to this water inlet, graduated hot water inlets 13 one of which opens 
through the bottom of the trough near the lower end of the vertical leg, and others 
at different points along the trough are provided. It will be seen that the direction 
of the flow of pulp is opposite to that of the water in both the inclined and the 
vertical legs, and that the perforations in the cylinder 8 and the flights 18 permit the cir¬ 
culation of the water through the pulp in the cylinder, the rotation of the latter causing 
agitation which is conducive to the complete extraction of the sugar. The trough is 
surrounded by a steam jacket 9, which is divided by partitions 10 into several sections, 
each having a steam inlet 11 and an outlet 12 for condensed water. The vertical leg is 
similarly jacketed, and the sections are heated to different temperatures, the highest being 
around the vertical leg, and the lowest at the discharging end. The inclination of the 
trough and the height of the ojising 30 is such that the point of pulp discharge is higher 
than the outlet 17, so that the discharge of the juice is effected by overflow through the 
outlet. 

In operating the apparatus, the disintegrated pulp falls through the vertical leg 4 
into the trough, whence it is conveyed by the screw through the robitory cylinder to the 
point of discharge, flowing upwardly through the cylinder, and the gate 5 is preferably so 
adjusted that the cylinder will he only partly filled with the material, which will he in the 
state of suspension in the water in the trough. The flow of water through the trough is 
in the contrary direction, down the inclined leg and up the vertical one to the outlet, 
thereby circulating through the pulp and extracting therefrom the sugar. In order 
to prevent too rapid a flow of water, the exterior of the cylinder 8 may ho provided with a 
screw blade 40, thus furnishing an obstruction to the flow of the liquid outside the 
perforated cylinder and tending to force it into the interior thereof, and at the same time 
conveying small solid particles which may pass through the perforations of the cylinder to 
the outlet end for the pulp. The stirring device in the vertical leg, described in the 
former patent referred to,^ may also he used in the present apparatus, if desired. 

UNITED KINGDOM. 

Manufacpukk of Alcohol fhom the Juice of the Agave Plani aftkk a Pkeliminaky 
Clarification. Lucien Laveddn, of 2522 Berlin Street, New Orleans, U.S.A- 
101y261. (Application No., 5762 oi 1916.) April 19th, 1916. 

Efforts to produce alcohol from the juice of the Agave plant [Agave nimlemu or 
Agave amertcana) have not been successful, owing partly to the initial high organic 
acidity, which favours butyric and acetic fermentations, and partly to the high content of 
gummy, resinous and albumenoid matters, which retard the active propagation of the 
yeast, besides making subsequent rectification difficult. 

Hence a special preliminary purification is adopted. The excess of acidity is elim¬ 
inated by the addition of sodium carbonate (not of lime), leaving only a slight alkalinity, 
alter which the juice is heated, and treated with sulphur dioxide at boiling point, this 
operation being conducted in open vessels. Lime sufficierit to cause a slight alkalinity is 
now added, following which liquid is allowed to subside, and the free portion passed 
through filter-presses, the bright juice obtained being cooled and set with the proper 
amount of pure, selected, and acclimatized yeast to efl'eot a normal alcoholic fennentation, 

1 U.S. Patent, 962,726. 
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Mahupacturb op Fbrtii.iziir prom Molasses and Vinasse. William P, Thompson, 
of 6, Lord Street, Liverpool. (Communicated by Abram L Kaplan, of New 
York, U.S.A.) mO June 24th, 1915. 

Beet and cane molasses and vinasse (the residue left after the distillation of alcohol 
from fermeutated wash) contain potassium and nitrogenous compounds, which may be 
utilized for the production of a complete fertilizer. This is done according to this invention 
by concentrating the spent liquor to about 44° B5., treating the syrup with 30 to 60 per 
cent, of its weight of mineral phosphates, guano, or bone meal, and the resulting mixture 
with sulphuric acid. After a thorough incorporation the mass is cooled, and after standing 
for some time a dry fertilizer which can be spread very readily is produced. It is rich in 
organic matter, and contains phosphoric acid soluble in water, as well as potassium and 
nitrogen compounds. 

It is necessary that the phosphates should be added in a finely-ground state. The 
amount of sulphuric acid required is determined by the quantity which is necessary to 
decompose the added phosphates in order to yield soluble phosphate, and also by the quan¬ 
tity necessary for the conversion of potassium carbonate of the concentrated molasses 
refuse into potassium sulphate. This amount, naturally, will vary with the nature of the 
refuse and is calculated in accordance with its composition and with that of the phosphatic 
mate vial used. 


UNITED KINGDOM APPLICATIONS. 

Ci-NTRiruGAL BEFAUAToits W J. Gee. 77S7. May 31st, 1916. 

ruonucTioN OP Oxalic Acid from Sugar and other Carbohydrates. E, R, Portheim. 
7868, June 3rd, 1916. 

Filtration op Scoau Solutions. Butters & Co, and F- L, Bosqui 8117, Juno 
8th, 1916. 

Boilkum Circulators, Ltd, S012, June 6th, 1916. 

Obtaining or Imp roving IMuhts, Wines, Honeys, Syrups, etc. E. Disdier, 820S, 
,fune 9th, 1916. 

FEuiiLr/Kus The Molassine Co., Ltd., and J. J. A, and H. C, S, de Whalley. 

7954 . June 5th, 1916. 

Utilization 01 Waste Heat for Generating Steam. W. H. Panton, 8864 , 
June 13th, 1916. 

Watrr-tubk Boilers. J. P, Davies, 8808. Juno 22nd, 1916. 

Treatment of Peat for Manorial Purposes, and for the Manufacture of Nucliu 
Acid W. B. Bottomley. 8914- June 24th, 1916. 

Marmalade Manufac’ttjre. R, J, Russell, 8951. June 26th, 1916. 

Evaporator G. A, Krause, 9046, 9047^ June 27th, 1916. 

Fermentation Process. G, A, Hamlyn and C, Weizmann 9181. June 29th, 1916. 

Consuming Smoke and increasing Ei-fictency in Furnaces of Cornish or Lancashire 
Boilers G. Watson. 9813. June 30th, 1916. 

Chocolate and Fondant Covering Machine. F .J , Michallat, 9884* July 3rd, 1916 
Decorating Confectionery. G. White, 9548. July 6th, 1916. 

Juice Extracting Machine. J. W, Hyatt, 9558. July 6th, 1916. 

Evaporator. G. Fletcher & Co,, Ltd., and F, Coxon, 9638, July 8th, 1916. 

Filtering Apparatus Vickers, Ltd,, J* P, Clear, andj. McKechnie, 9665 July 
8th, 1916. 

Rb-burnino used finbly-powdbhbd Decolorizing Carbons. A, Wijnberg, 10,098, 
July 18th, 1916. 
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Sugar Crops of the World. 

(Willett ^ OrayU Estimates of Cane Ciops^ Jannaiy 26 th^ 1917 J 


United States—Louisiana. 

Harvesting 

Period. 

..Oct.-Jan. . 

uae-n. 

Tons. 

273,000 

1015-16. 

Tons. 

122,768 

1914-15. 

Tons. 

216,696 

Texas. 


6,260 

1,000 

3,600 

Porto Rico . 

.Jan.-June . 

460,000 

676,000 

431,335 

308,178 

677,186 

Hawaiian Islands . 

. .Nov.-July 

629,895 

14,760 

West Indies—St. Croix. 

..Jan.-June . 

12,000 

4,500 

Cuba, crop .a. 

.. Dec.-June . 

3,400,000 

3,007,915 

2,692,667 

British West Indies—Trinidad. 

. Jan -June . 

66,000 

64,231 

68,822 

82,678 

Barbados, exporte . 

• • >> 

66,000 

66,000 

Jamaica ,, ... 


15,000 

16,143 

16,063 

Other British West Indies. 


30,000 

30,000 

24,000 

French West Indies—Martinique, exports, uly . 

40,000 

38,926 

38,581 

Guadeloupe . 

♦ • »t »» 

..Jan.-Juue . 

40,000 

40,000 

40,000 

San Domingo, exports . 

160,000 

126,068 

108,267 

Mexico, crop . 

.. Dec -June . 

60,000 

66,000 

110,000 

36,276 

Central America . 

. .Jan.-June . 

36,000 

36,000 

South America— 

Demerara, exports ,... Oct.-Dec. and May-June . 

120,000 

116,224 

113,632 

Surinam, crop . 

.. Oct. Jan. . 

16,000 

13,000 

12,000 

Venezuela. 

..Oct.-Dec. . 

16,000 

7,000 

3,000 

Peru . 

.. Oct -Feb. . 

260,000 

260,000 

262,841 

Argentiue.. ... 

.June-Oct. . 

176,000 

152,301 

336,833 

Brazil, ,, . 

,. Oct.-Feb . 

225,000 

194,000 

240,000 

Total in America . 


6,006,260 

6,319,646 

5,133,619 

Asia—Brit. India, crop (consumed locally).Dec.-May .. 

. 2,400,000 

2,636,876 

2,460,673 

Java, exports . 

. .May-Nov. . 

. 1,696,260 

1,198,567 

1,303,046 

Formosa and Japan, crops . 

. .Nov.-June . 

430,000 

391,649 

262,000 

Philippine Islands, exports . 

> • M l» 

170,000 

316,450 

243,000 

Total in Asia . 


4,596,260 

4,643,441 

4,268,018 

Australia . 

.. June-Nov. . 

176,000 

160,000 

246,408 

Fiji Islands, exports . 

• • >» ) > • 

, 100,000 

90,000 

102,000 

Total in Australia and Polynesia. 


276,000 

240,000 

348,408 

Africa—Eg^pt, crop (consumed locally) , 

..Jan.-June . 

100,000 

100,000 

76,738 

Mauritius, cs'op . 

.Aug.-Jan. . 

220,000 

216,628 

277,164 

Reunion, expoits . 

• • »» 

46,000 

46,000 

39,267 

Natal, crop . 

May-Oct. . 

126,000 

112,000 

94,619 

Mozambique, ci'op . 

' J* »> 

66,000 

60,000 

40,000 

Total in Africa . 


646,000 

622,628 

623,788 

Europe—Spain . 

Dec.-June . 

6,000 

6,369 

7,376 

Total cane sugar crops . 


11,427.610 

10,631,873 

10,281,809 

Europe— 

Beet sugar crops. 

• Sept.-Jan. .. 

6,004,000 

6,077,760 

7,683,216 

United States— 

Beet sugar crops . 

.July-Jan. ., 

776,000 

779,766 

646,267 

Canada — 

Beet sugar crop . 

.Oct.-Dec. .. 

14,000 

17,641 

13,979 


. Grand total cane and beet sugar.Tons . 17,220,510 16,607,030 16,526,260 

Estimated increase in the world’s production . 713,480 
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United Kingdom. 


IMPOR'I’S AND EXPORTS OP SUGAR. 
IMPORTS. 



One Month ending January 31st. 1 

Unrrpinbd Sugars. 
Russia. 

1916. 

Tons.** 

1917. 

Tons.** 

1916. 

& 

1917 

£ 

Oennanv . 

1 . r . 




Netherlands . 





Relgium. 

France . 



... 

.... 

Austria-Hungary. 





Java . 

9 

86,670 

16 

108,606 

145,236 

19,973 

2,131^1 

296 

Philippine Islands . 

7,570 

7,961 

853 

Cuba ... 

Dutch Guiana. 

3i7 

8*867 

Hayti and San Domingo .. 
Mexico . 





Peru . 

7,767 

1 

19,967 

6*626 

4,157 

136,386 

16 

363,054 

120^ 

86,886 

Bra7.il . 

Mauritius . 

lintish India . 

• • • * 


Straits Settlements. 

.... 

.... 

• t • • 


Biitish West Indies, British 
Guiana& British Honduras 
Other (Countries . 

2,127 

761 

47,016 

2,660 

44,666 

14,631 

682,626 

72,384 

Total Raw Sugars. 

99,245 

2,420,622 

liBPiNBi) Sugars. 

Russia . 





Germany . 





Holland . 

4,189 


107,613 


Belgium. 



France . 



6 


Austria-Hungary. 



• 4 » t 

Java ... 

18 

i 19,660 

i *389 

627,438 

United States of America ., 

36,731 

26 

i 840,726 

836 

Argentina .! 

261 

* • • • 

6,526 


]\lauritius . 

13 


1 252 

6 

Other (\)uniries .. 

1 3 

*’32 

141 i 

1,068 

Total Refined Sugars .. ! 

40,206 

19,618 

956,668 

629.846 

Molasses .. ' 

8,874 

8,928 

48,619 

107,677 

Total Imports . ! 

96,096 

127,791 

1,886,798 

3,167,646 


EXPORTS. 



British Ukpinkd Sugars. 

Tons. 

Tons. 

£ 

£ 

Deiiinai k . 


.... 

... * 

3 

Netherlands . 





rortugal, Azoies.und Madeira 

1 taiy . 

Canada . 



4 

■“3 

*12 

Other Countries . 

1,349 

i46 

361764 

6,568 

Forbign & Colon ial Sugars. 

1.349 

145 

1 36,768 

6,586 

Refined and Candy . 

126 

1 

3,015 i 

16 

Unrefined .. 

7 

73 

I 197 ; 

2*600 1 

2,032 

Various Mixed in Bond.,.. 


^lolasses . 

267 



15 

Total Exports. 

1,749 

219 

42,480 i 

7,646 


* Calculated to the nearest ton. 
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Tables. 


United States. 


(JVtlUU 4' Oray^ 
(Tons of 2,240 lbs.) 

4c.J 

1917 

1916 


Tons. 

Tons. 

Total lleceipts January Ist to January 25tli 

. . 

122,716 .. 

123,965 

Beceipts of Befined ,, ., 

. . 

— 

— 

Deliveries ,, 


133,681 .. 

125,068 

Importers’ Stocks, January 24th. 

, . , . 

— 

2,976 

Total Stocks, January 24th . 


75,026 .. 

58,224 

Stocks in Cuba, January 24th 


111,443 .. 

146,288 



1916. 

1916. 

Total Consumption for twelve months .. 

.. 3,658,607 . . 

3,801,531 

Cuba. 




Statement of Total Exports and Stocks of Sugar, 1913-1914, 

1914-1915, AND 1915-1916. 




1913-14. 

1914-15 

1916 16. 

(Tons of 2,240 lbs.) 

Tons. 

Tons. 

Tons. 

Exports . • . 

22,936 

42,034 

2,823 

Stocifs. 

30,990 

41,996 

45,939 


53,926 

84,029 

48,762 

Local Consumption . 

750 

820 

1,730 




50,492 

Stocks on Slat December (old crop). 

— 

— 

13,798 

Receipts at Ports, December Slat. 

54,676 

84,849 

36,694 

Havana^ December SUt^ 1916 


J. Giima.— L. 

Mbj rr. 


United Kingdom. 

b'lATBMBNT OF ImBOUTB, ExFOK'IB, AND CONSUMPTION OF SuGAll FOll OnB MoNTH 
BNDINO Januauv 31st, 1915, 1916, 1917. 



1915. 

IM POUTS. 
1916. 

1917. 

Expouts (Foreign). 

1915. 1916. 1917 


Tons. 

Tons 

Tons. 

Tons. 

Tons. 

Tons. 

Refined. 

.. .. 69,411 

40,205 

90,618 

47 . 

126 . 

1 

Raw. 

. 114,566 

47,016 .. 

99,245 

1 44 . 

7 . 

73 

Molasses. 

. .. 8,622 

8,874 .. 

8,928 

6 

267 . 

— 


182,569 

96,095 

127.791 

96 

400 

74 


HOME CONSUMP'riON. 

1»16. 1910. 1917, 

Tons. Tons. Tons. 

Relined. 39,876 46,039 . 17,261 

Refined (in Bond) in the United Kingdom. 67,466 56,466 47,09T 

Raw. 24,622 .. 10,070 27,852 

Molasses. 12,718 .. 6,958 8,996 

Molasses, manufactured (in Bond) in United Kingdom .. 4,910 .. 5,550 .. 4,938 

Total. 149,592 .. 124,083 106,144 

Less Exports ot British Refined. 354 1,349 145 

149,238 122,734 105,999 
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Notes and Comments. 


Food Rationinic* 

We were iierhaps unduly pessimistic in expressing our view last month that 
the system of voluntary rationing introduced by Lord Devonport was hardly 
likely to be a success. At any rate the Government profess by now to be more 
satistied with the result than they could conceivably have been a year or two ago. 
A very considerable proportion of the nation have patriotically responded to the 
appeal to their honour, though the south seems to have made a better showing 
than the industrial north where money is plentiful and the situation is probably 
less adequately realized. It is difficult to sum up the situation accuratelj’- when 
any week brings fresh kaleidoscopic changes; but it would appear to be the case 
that while Lord Devonport at the outset of taking office as Food Controller 
expressed himwelf decidedly in favour of rationing, at all events as regards sugar, 
a more prolonged study of the problem has probably shown him that any sj’stem 
of rationing involves so much extra official work and supervision that it should 
only be resorted to as a last expedient. For the moment then, to judge from the 
various statements made in Parliament, the voluntary system is to be given a 
further trial, and doubtless the Government hopes that it will suffice to save the 
situation. Ihit there is no doubt that preparations are being carried through to 
organize compulsory rationing and it is impossible to say when and to what extent 
it will bo enforced if at all. Much depends of course on the extent to which the 
submarine menace is overcome, on the availability of shipping, especially neutral 
shipping which appears to be the chief sufferer from the unrestricted German 
submarine campaign, because it is blockaded in its home ports, and on the success 
of the present year’s production of food in this country—a bad growing season 
would naturally have its effect on the amount of home-grown food available. But 
it is clear that the Government will leave no stone unturned to retrieve the strin¬ 
gent situation; the latter is largelj’^ a legacy of their predecessors in office, who 
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utterly misjudged the ultimate outcome of the U-boat campaign and failed to take 
steps in 1916 to augment the home production of food; as a consequence it is only 
in 1917, or nearly two years later, that our agriculture is being given a chance 
of producing a war output. We can only hope that the efforts now being put 
forth will meet with adequate success. 


Imperial Preference. 

A big step towards the inauguration of British Imperial Preference has been 
accomplished lately by the decisions come to by the Parliamentary Committee on 
our Commercial and Industrial Policy after the war, which has formulated an 
important set of resolutions and forwarded these to the Prime Minister as a basis 
on which it is hoped the Government will eventually take action. Elsewhere we 
reproduce these resolutions, as well as the covering letter addressed to Mr. Lloyd 
George. 

This Committee is composed of men drawn from both schools of economic 
thought, that is, from both free traders and tariff reformers. Its chairman is 
Lord Balfour of Burleigh, one of the old Conservative free traders who 
refused some years ago to follow the trend of his party towards tariff reform. 
The Committee was in fact appointed by the late Asquithian Government and 
could not by any stretch of imagination be said to be weighted in favour of tariff 
reform. But the war has been a groat eye-opener and by revealing the insidious 
ramifications of German trade all over the world has emphasized the fact that 
one-sided free trade is not in the aggregate a paying proposition, and that a 
certain amount of restraint in trade is a small price to pay for safeguarding the 
resources and interests of the British Empire from unscrupulous attacks by a foreign 
trade which is subsidized or otherwise secretly aided by its own Government. Hence 
every member of the Committee, even those to whom anything not free trade is in 
the abstract distasteful, think that for the sake of the unity of the Empire and 
having regard to the declared wishes of the Dominions and Colonies for the 
development of their economic relations with the United Kingdom, it is expedient 
that the Government should now declare their adherence to the principle that 
preference should be accorded to the products and manufactures of the British 
Overseas Dominions in respect of any Customs duties now or hereafter to be 
imposed on imports into the United Kingdom. 

As the Times well puts it, “ there is no need to emphasize the greatness of 
the change in the attitude of our public men which the unanimous adoption of such 
resolutions reveals; it shows how penetrating and how purifying to all patriot minds 
have been the stern lessons of the war.” All that men with an imperial outlook 
have asked for the last 15 to 20 years is now ungrudgingly conceded in the 
interests of the unity of the Empire, an Empire which it must never be forgotten 
has sent willingly and abundantly of its sons to fight the common battle for 
freedom and humanity in Europe. No longer, we assume, will the cult of the 
Little Englander rule our destinies and endanger our future existence. The 
lessons we have learnt and are still learning are too heavy not to impress them¬ 
selves firmly on all reasonable minds, and the present discomforts, comparatively 
mild as they still are, of a restricted food supply will convey to the humblest home 
in the land the desirability of a greater measure of self-help—greater production 
within our own borders, and what we cannot so produce to be procured preferably 
from within our own Empire. This surely is one of the biggest victories so far of 
the war. 
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Its Bearing on Sugar. 

The resolutions of the Committee naturally relate only to principles and do not 
concern themselves with details, save that they indicate that the proposed prefer¬ 
ence is to operate through present or prospective Customs duties. As sugar has 
been for a considerable time a valuable medium for obtaining revenue through 
such duties, and all the machinery for collecting it is in existence, it seems a 
foregone conclusion that this commodity will be one of those which will be included 
in any scheme of preferential tariffs. Granting this assumption to be reasonable, 
it follows that the door is now opening for the encouragement and extension of 
the sugar industry within the British Dominions and Colonies, and that there is at 
last a prospect that capital will be attracted to Biitish sugar ventures, sure in the 
knowledge that any sugar produced under such auspices will no longer have to 
compete at a disadvantage with subsidized Continental beet or favoured neutral 
cane sugar. British sugar planters can now surely take heart, and feel that the 
days of neglect are within measurable distance of being teiininated, and that once 
the war is brought to a satisfactory ending, their claims will receive really 
reasonable coiisidorition. 

The resolutions of the above Committee are not of course binding on the 
Government or on Parliament, but they represent so fully the opinions now held 
by the vast majority of the nation, that there is little fear lest the Government 
should decline to adopt them when the right moment comes. We are on the eve 
of a fresh Imperial Conference which, while called together primarily to discuss 
the most expedient conduct of the war, will almost certainly go on to formulate 
after-war plans, and the lead which the Committee has now given the Govern¬ 
ment will doubtless enable tbo latter to discuss with a freer mind ways and means 
to accomplish the common object in view. When the Conference has done its 
work we may learn some details of the proposed rmdm operaiidL 

Home Sugar Beet. 

There seems at length to be evidence of more willingness on the part of the 
Government to further the advancement of home beet sugar production; but un¬ 
fortunately this branch of our agriculture appears to bo still sidetracked, ostensibly 
because the Government have not yet provided themselves with sufficient data to 
show whether the industry will prove a commercial success. At any rate questions 
in Parliament last month elicited the statement that the Government were still 
uncertain whether sugar beet could be commercially manufactured into sugar at a 
profit in normal times in this country. “ Until that is settled, it is of no use to 
divert land from the cultivation of essential crops or to allow the establishment 
of factories for the making of beet sugar.” And since then Mr. Prothero, the 
President of the Board of Agriculture, has reiterated that “ it has not been proved 
that sugar can be manufactured at a profit from home-grown beet after paying an 
adequate price to the grower.” 

We must say it is surprising to find the Government through the Board 
of Agriculture pleading that they were still unaware whether we could manu¬ 
facture sugar in this country at a commercial profit. They have to all appearance 
now satisfied themselves that we can grow the roots, and the plea that we cannot 
do so is no longer advanced ; but one would have thought that if they did trouble 
to satisfy themselves on this point through a series of investigations extending 
over several years, they would simultaneously have considered the feasibility of 
the manufacturing side too as a commercial proposition, as without this side there 
is no object in growing the beets. But apparently this aspect of the problem 
has never been tackled, if we are to judge from the above Parliamentary replies, 
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and so we are at the moment no nearer the definite official recognition of this 
most important new industry. 

If the Government really do not know whether or not sugar can he profitably 
manufactured from sugar beets grown in this country, then the sooner they take 
thorough steps to find out the better. They might do worse than appoint a Com¬ 
mittee of experts to go into the question and if possible pay a visit to some beet 
sugar producing centre either on the Continent or in the United States. Although 
we cannot make a start with the erection of sugar factories in England before the 
war is over, is there any reason why the war should come to an end before any¬ 
thing is done to go into the question of whether sugar factories are paying 
propositions or not ? 

It is possible, though, that the Government have some intentions this way; 
at any rate Mr. Prothero’s latest statement shows that his department now 
realizes that the establishment of such an industry in this country would promote 
agricultural progress, create a valuable rural industry, and increase employment 
after the war; and accordingly it is endeavouring to secure the means of making 
the experiment. But unfortunately the war conditions preclude the provision of 
the necessary buildings and machinery. This latter drawback is undoubtedly a 
sufficiently weighty one, but it only concerns the present situation. The Govern¬ 
ment should take early steps to devise plans which would ensure the development 
in earnest of an industry, which on their own admission would promote agricultural 
progress in this country, and then when the war is over there would be no time 
wasted in putting them into execution. 

But we are not so sure that the crux of the problem is the manufacturing 
side. There is really no more reason why we should not be able to make raw 
sugar at a profit in this country than to refine it. It is merely a matter of organ¬ 
ization and the adoption of the most modern methods of operation. No conclusive 
evidence can be adduced from the experience of Cantley, as no one supposes that 
this factory was ever more than a makeshift one, and it has never been free from 
difficulties, most of them due to inadequate supplies of raw material. It is the 
latter supply, the production of sugar beets, which appears to us to govern the 
situation. Grant that at the present moment every available acre of land in this 
country is needed for the production of the more familiar staple crops of food, and 
that therefore it is inexpedient to encourage any extended sowings of sugar beets 
as long as the present food stringency continues. But it is possible that the 
present revival in our British agriculture, backed as it is to be by minimum prices 
for a number of years ahead for cereals, may after the war make the farming 
community within the United Kingdom more disposed than ever to stick to their 
familiar crops and less inclined to expeiiinent with a comparatively unknown one. 

This is a possibility that has to bo faced, and it will rest with the Government 
to decide whether the value of sugar beets to agriculture in general is gimt enough 
in their opinion to warrant them offering the agricultural community sufficient 
inducement to get them to take up the new culture on a wide scale. The increased 
home production of corn is a groat desideratum, but if we are to be independent 
to a greater extent than hitherto of imports of overseas corn, we need equally to 
be to some extent independent of overseas sugar. A firm policy is therefore called 
for, and it should not be left to our farmers to decide solely for themselves whether 
they will add the newcomer to their staple crops or not. They must be taught 
the advantages that accrue from growing sugar beets in rotation, and the lesson 
should be made sufficiently attractive to give them no excuse for dropping the 
experiment subsequently. 
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The Registration of Business Names Act. 

One of the chief pieces of legislation that have been enacted since the war 
broke out, with a view to counteracting enemy influence in our commerce, is the 
Registration of Business Names Act which has for its object the prevention of any 
individual or private firm from trading in any other than the real name without 
revealing the fact and publishing on the business documents the real nomenclature. 
Thereby it will be impossible for foreigners to resort to the practice, so common in 
the past, of starting business in this country under an assumed name which leads 
customers to think that it is a purely English firm, while actually the names of 
the owners may end in “stein” or “baum.” Necessarily, all firms trading in this 
country" have been affected by this Act save limited liability companies (and these, 
too, are now to be covered by an amending Act, as it has become apparent that 
large numbers of firms of questionable nationality, who were about to be identified, 
were seeking to escape exposure by turning their businesses into limited liability 
companies); under its provisions individuals who are not British will have to state 
their nationality or their nationalitj’ of origin if they have changed it at any time, 
while British firms or individuals will have to give the real names of the partners 
or owners. 

The Act has been somewhat hurriedly drawn up and there are a number of 
contentious points about its interpretation which may give rise to a crop of legal 
actions. The following points may be of some interest to our British readers 
though they are only given here as opinions and not as legal facts. The question 
as to what documents are included amongst the documents specified in Section 18 
as being the ones which must bear the identifying nomenclature is a legal one 
which is not fully established in the Act. Thus postcards would appear to bo 
open to argument. On the other hand, it is assumed that invoices are not liable 
nor are receipts, for the reason that both come at a stage in the transaction when 
it may bo a.sf^umed that tlio identity of tlie finn is no longer in question. In fact 
it is probable that the classification of the doubtful items of stationery will rest on 
whether these aie need to open up a transaction or aie merely to convej^ some 
information after the transaction has been agreed to. An offer to sell or an 
inquiry foi a quotation which is written on a p{)stcard would, in that event, be 
liable to reveal simultaneously the identity of the parties senuling the card in 
question. But a postcard cominuuication sent in the course of executing a tran¬ 
saction might well claim the same exemption as invoices do. There is, however, 
no legal rule as yet, and unfortunately the Registrar’s department does not 
undertake to settle such legal points. 

Th(^ Act appears to show that it applies to all persons having a place of 
business within the United Kingdom, and not otherwise ; but it also appears to 
be the case that a business in this country which is merely the agency of a foreign 
firm and has no power to do business without reference to its foreign principal is 
at present exempt fiom the need to register. 

Another point is thtit the business documents which have to bear the identi¬ 
fying names, if any, are only required in respect of communications issued or 
sent to any person in any part of His Majesty’s dominions. Hence those sent to 
foreign firms would appear to be exempt if it is so desired. 

Finally there is the question as to whether advertisements of British firms in 
British papers come within the classification of documents that have to bear the 
identification statement. This is not one of the points that is clear, but an adver¬ 
tisement is for all practical purposes equivalent to a trade circular or a show card, 


106 



The International Sugar Journal. 


hence the strict interpretation of the wording of the Act would suggest that it was 
liable. 

The hurried introduction of this legislation has in fact given rise already to so 
many doubtful points that it will probably be necessary to pass amendments 
through Parliament to rectify the inequalities and clear up the uncertainties. 

Electric Power in Sugar Factories. 

With the extension of the use of electricity for motive power in sugar 
factories, the desire is doubtless felt by owners, managers, and others concerned 
to learn more about electrical supply, its pros and cons, and its varied forms and 
uses, in order to be in a position to choose the most suitable installation when it 
comes to making changes in, enlarging, or even rebuilding the factories. 

In the latest designs of beet sugar factories, electricity has found extensive 
application for the driving of numerous motors; inside, for driving pumps, 
endless carriers, centrifugals, fans, etc.; outside, for cranes which serve to unload 
the raw material. A short while ago the Dutch Technical Society of Sugar Manu¬ 
facturers and Befiners realized the desirability of getting more information on the 
subject, and accordingly they invited a Dutch electrical engineer, Mr. H. W. VAN 
DER Lee, to give a lecture to the members, and demonstrate the fundamental 
truths regarding electrical currents in general, the peculiar difference between 
alternating and direct currents, and finally to show which of these is particularly 
adaptable when it comes to chosing motive power for sugar factories. 

Mr. VAN DER Lee^s lecture has been printed in the Journal of the above- 
mentioned society ; and as we think it might be of advantage to our readers to 
study it, we are giving in the next few numbers a somewhat abridged translation 
of the paper in question, for permission to reproduce which we have to thank the 
Secretary of the Society, Mr. C. L. Brunings. The first part of the paper is 
purely technical, and presupposes an acquaintance with electrical theory, but we 
think it best to give the paper approximately as the author delivered it, and not 
confine it to the part dealing with the application to the sugar factory. Though 
prepared in the first iustanco for beet sugar fabricants, it is doubtless fairly 
applicable to the practice involved in cane sugar factories, save perhaps as regards 
the power for the cane mills, which has no exact counterpart in the beet sugar 
usine. _ _ 

Dividends. 

The following are some of the principal dividends that have been declared by 
sugar concerns the last few months. The Cuban-American Sugar Company had 
what must be considered a record year in 1916, as the dividend on the common 
stock in cash and scrip was equal to 60 per cent. The net profit amounted to 
$8,235,112, as compared with $5,594,000 the previous year.—The third annual 
report of the St. Madeleine Sugar Co., Ltd., Tiinidad, reveals a largely increased 
output, amounting to some 33 per cent., but owing to the fact that this company, 
registered in England, had no pre-war record, the assessment for income tax was 
so heavy that £114,339 had to be carried forward to meet their liabilities in this 
respect. As a consequence, a dividend of no more than 6 per cent, plus 2s. per 
share was available. The Company now get an average of 2f tons of sugar per 
acre.—Sir J. L. Hulott & Sons, Ltd., of Natal, had a sugar output for the year 
ending last June of 41,413 tons, which constituted a record, and the sales produced 
£206,220 more than in the previous year. The net profit is given as £67,988 after 
putting £32,500 to reserve, setting aside £16,000 for income tax, writing down 
investments by £5,000, and applying £46,297 to depreciation account. The 
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dividend announced was lOJ per cent., which compared with 8 per cent, the 
previous year, and 12 per cent, in 1911-12.—The Credit Foncier of Mauritius, Ltd., 
had a smaller crop last year owing to drought. The net profit was £37,652, 
which with the amount carried forward the previous year made the total available 
£47,475. After providing for depreciation, they proposed a dividend of 5 per cent., 
and carried forward £27,388, out of which sum, however, they have to meet 
Treasury claims for two years’ excess profits.—The East India Distilleries and 
Sugar Factories, Ltd., made a profit for the year ending September 30th last of 
£39,400. A dividend of 10 per cent, was paid, while £17,000 was placed to reserve, 
and £3013 carried forward.—The Acadia Sugar Kefining Company of Nova Scotia 
showed in its recent report a net trading loss of £40,919, to which falls to be added 
£28,883 interest on loans, and £1500 directors’ fees. Deducting the credit balance 
£22,071 brought forward, the debit balance of the profit and loss account stands 
at £49,231. No allowance was made for depreciation. 


The High Price of Sugar. 

In 1914, before the war, there was every appearance of an abundant supply 
of sugar at a very moderate price. The excitement of the British Government 
when war broke out sent prices up to a very fancy figure, at which they succeeded 
in securing a million tons to go on with. Then prices went down again, so they 
prohibited importation and the consumer paid the piper. Violent fiuctuations 
have taken place since then, followed by a scarcity of ships, which justified the 
Government in taking complete control of tho sujiplies and the prices. 

There does not appear to be any fear of high prices alter the war. On the 
contrary, present high prices are stimulating an increased production of cane 
sugar throughout the world, and of beetroot sugar in the United States. We 
need not, therefore, search for means of increasing supplies in far-fetched ways. 
The only search of that kind is for sufficient production in the British Empire to 
make us, eventually, more or loss independent in future of outside supplies. 

There have been some curious imaginings as to whence the British supplies 
should come. Tho idea of getting a large increase from British Guiana by tapping 
the Hinterland of that largo but almost unknown countiy is, at present, pure 
imagination. No one knows anything as yet of the capabilities of that remote land, 
but we do know that sufficient labour is not there, nor roads, much less railways. 

Then some are speculating, like Mr. IIaroi.d Hamel Smith in a book just 
published, ‘ on our being able, in some happy future, to rival Java and Hawaii in 
their phenomenal crops, producing an average of more than four tons of sugar to 
the acre. It is to be feared that we shall not, at present, succeed in finding many 
spots in the world of Imperial Britain whore such crops will rapidly appear. 

Java is blessed in more ways than one with exceptional advantages. First, 
there is a good supply of labour. Then there are excellent facilities for a large 
system of irrigation, which brings not only water but also a most fertilizing slime 
on to tho land. Thirdly, the sugar is a rotation not a solitary crop. The canes 
are, therefore, all plant canes, never ratoons. The crops which intervene help to 
add to the fertility of the soil. To these natural advantages we must add great 
capability on the part of the Dutch planters which has brought the Java industry 
to an exceptionally high pitch of perfection. This has combined with nature to 
bring the cost of production down to a very low figure. 

1 “The High Price of Sugar and how to reduce it, by increasing the output within the 
Empire.” By H. Hamel Smith, editoi' of Tropical Life. Paper covers, demy 8vo., Is. 3d. post 
free. (London : Bale, Sons Banielsson.) 
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Hawaii has similar advantages as regards irrigation, which has been developed 
on a most generous scale, thanks to the large preferential treatment of sugar from 
the Sandwich Islands in the markets of the United States. No such violent 
stimulus has yet been applied to British sugar industries, but perhaps it may come 
and then we may go ahead, not only, it is to be hoped, with energy but also 
perhaps with sufficient intelligence ajid capacity to enable us to compete to some 
extent even with Java in the tropics and Gennany in the beetroot industry. 

But in any case let us avoid dreams and turn our minds to getting things 
done. 

O. M. 


Notes on American Sugar Production. 

(From our American Correspondent.) 

Probably never before have so many unforeseen and unsettling influences 
arisen within a similar length of time to disturb the sugwr market as it has 
experienced during the past few months. Drought, frost, and snow have in turn 
assailed the crops in different sections. Scarcity of labour, strikes, and now an 
insurrection in Cuba have interfered with the harvesting and milling of the cane. 
Lock of ocean tonnage end (‘.ongestiou on the railways have restricted the move¬ 
ment of both raws and refined. Other untowaid conditions have played a ])art 
in the situation with the result that the outlook is ladically different and decidodl}'- 
less encouraging than was the case last autumn or oven at the opening of the 
present year. 

All the eailier estimates of production pointed to a recoid-bieaking output of 
sugar in the IJnited States and Cuba during tho present season. It was predicted 
that tho Cuban crop would exceed 3,500,()()() tons, an inciease of more than 
500,000 tons above last season. The beet sugar industry was expected to show a 
gain of roundly 100,000 tons. A similar increase was anticipated in Louisiana, 
while Hawaii promised a gain of 40,000 tons and Porto liico about 30,000. 

Louisiana alone has lealized these early expectations, although Hawaii may 
yet do so, as reports from Honolulu indicate that harvesting and grinding are 
proceeding under favourable conditions. For the other producing areas con¬ 
tributing to the American market, however, it has been necessaiy to scale down 
preliminary estimates of production shurplj' and repeatedly as the season has 
progressed. 

The beet-slicing camjiaign is practically at its end. One factoiy is still in 
operation at the lime of wilting, but the season is virtually closed, and reports at 
hand indicate tliat the out])ut of sugar from beetroot is approximately’^ 35,000 tons 
less than during the season 1015-16. The early arrival of unseasonably sciveie 
cold in the Bocky Mountain section, freezing thousands of acres of beets while 
still in the ground, and a disappointing yield in the Central Htales, due to 
unfavourable weather during the growing and haivesting season, combined to 
bring about this decline in place of the anticipated increase. 

This outcome was foreseen before tho beginning of the present year, but it 
was still felt that the Cuban crop would he large enough to overcome anj^ possible 
deficiency in other producing sections. With every passing week since the Cuban 
mills began operation, however, it has become more and more clear that Cuba 
would fall below the mark set for her by the crop experts until now everyone with 
a fair knowledge of the situation realizes that the Cuban crop will fall below last 
year s flguie of 3,000,000 tons. The riddle which the market is now trying to 
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guess—and nothing better than guesses can be advanced at present—is how far 
below last season's record the final figures will stand. 

The Cuban campaign was late in getting under way. Much of the cane 
tasseled indicating a probable sugar content below earlier expectations. The 
shortage of labour became acute, and led the Cuban Government to suspend its 
restriction on the importation of labourers. The Cuban railways were crippled by 
strikes and by lack of cars, making transportation irregular and difficult. 

During the past fortnight these difficulties have been multiplied, and new 
dangers have been added by the outbreak of an insurrection which began in the 
Eastern Provinces, and has affected to some extent practically every section of th(^ 
island where sugar is grown. Just how serious the rebellion in Cuba will prove 
to be, and how greatly it will affect the sugar crop, it is impossible to determine at 
present. The burning of cane fields and of sugar mills has been a feature of 
revolutionary movements in Cuba in the past, and private advices received here 
are that the former of these two varieties of destruction has not been lacking in 
the present outbreak. 

It has been generally assumed here that President Menocal will be successful 
in putting down the rebellion. This view has been strengthened by the statement 
issued to the Cuban people from Washington, warning them that the United 
States would not recognize a Government established by force, and carrying the 
clear implication that this country might feel compelled to intervene, under the 
terms of its treaty agreement with Cuba, should the situation seem to be beyond 
the control of the (hiban Government. 

So far as the sugar industry is concerned it is recognized that, whatever the 
ultimate outcome may be, every week that- present conditions continue in Cuba 
will mean a further ieduction in the amount of cane that can be worked and the 
amount of sugar that can be produced. This condition has been sharply reflected 
in the advance that has taken place in this market in the quotations for both raws 
and refined, wdioreas a reduction in pi ices during this month had been generally 
anticipated by the trade. 

The uiiiest and strife which afilict so much of the world is perhaps contagious. 
At any late it has now spread to hitherto peaceful Porto Rico, and a general strike 
has been called there among the woikers in the cane fields and mills. Reports 
from the island aie that four centrals have been compelled to suspend operations 
thus far, and that others are running irrogiilaily or with reduced forces. Higher 
wages, an eight-hour daj", and yearly contracts are the demands of the sti iking 
woikmen, and these the managers of the mills and plantations asseit that they 
cannot possiblj^ grant. Normally the Poito Rican campaign should just now be 
approaching its height, and a strike ot piolonged duration can hardly tail to result 
in a serious curtailment of production. 

Meanwhile, the refined market here is not without its troubles. Strikes have 
been in progress for some tune in several of the big refineries in New York and 
Philadelphia. In addition to this limitation upon their operation the serious 
railway congestion which extends over the whole eastern half of the country makes it 
difficult and in some directions impossible to forward shipments to interior points. 
For the time being, the West is dependent upon the beet sugar factoiies, the 
Pacific coast refineries, and upon shipments from New Orleans. These have 
soiwed to meet the situation thus far, but cannot be expected to do so indefinitely, 
particularly as stocks in distributors' hands are at uupiocedentedly low levels. 

As yet the export movement of refined sugar has been interfered with less than 
domestic distribution. The difficulty of securing ships in face of all the other 


109 



The International Sus:ar Journal. 


insistent demands upon ocean tonnage is the chief handicap to exportation. 
Contracts in hand are moving fairly well, but refiners are treating inquiries 
for new export business with considerable reserve. 

In view of existing conditions the market has behaved extremely well, and 
has shown less unsettlement than might have been expected. Its action has been 
far less erratic than that of other commodity markets, such as those for grain and 
cotton. Possibly this is because speculative operations in sugar are on a much 
smaller scale. The most noteworthy development is the revision of market 
opinion, which at the beginning of the year anticipated a somewhat lower level of 
prices for 1917 than prevailed during the past twelvemonth. In view of recent 
developments a continuation of earlier quotations, or possibly a movement to 
somewhat higher levels, is expected. Certainly there is little prospect of cheaper 
sugar in the near future. 

New York, February 22nd. 

Imperial Preference. 

The following is a copy of three resolutions passed on February 2nd, 1917, by 
the Committee on Commercial and Industrial Policy on the subject of Imperial 
Preference, together with a copy of their covering Letter to the Prime Minister. 

Eesolutions. 

1. In the light of experience gained during the war, wo consider that special 
steps must be taken to stimulate the production of foodstuffs, raw materials and 
manufactured articles within the Empire wherever the expansion of production is 
possible and oconomically desirable for the safety and welfare of the Empire as a 
whole. 

2. We therefore recommend that H.M. Government should now declare their 
adherence to the principle that preference should be accorded to the products and 
manufactures of the Jiritish Overseas Dominions in respect of any Customs Duties 
now or hereafter to be imposed on imports into the United Kingdom. 

3. Further, it will in our opinion be necessary to take into early consideration, 
as one of the methods of achieving the above objects, the desirability of estab¬ 
lishing a wider range of Customs Duties which would be remitted or reduced on 
the products and manufactures of the Empire, and which would form the basis of 
commercial treaties with Allied and Neutral powers. 

The covering letter to the Eight lion. 1). Lloyd Oeoiioe, M.P., Prime 
Minister, was as follows:— 

Sir,—1. We think it expedient to state briefly the reasons which have led us to 
pass the accompanying Eesolutions and transmit them to you at the present time. 

2, It was our intention to discuss the future trade relations between the 
United Kingdom and the British Possessions Overseas in detail in connexion with 
and as part of the recommendations which it will be our duty to make in respect 
of the general commercial and industrial policy of this country after the war. In 
particular we desired to consider the position of the great staple industries, but in 
regard to these we feel bound to wait for the reports from the special Committees 
appointed by the Board of Trade. 

3. The announcement that an Imperial Conference will be held at an early 
date has, in our judgment, made it expedient to state our opinions in the form of 
the Eesolutions we have now the honour to transmit. 
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4. We have arrived at the conclusions indicated chiefly on the ground that 
although to some of us any measures which may act in restraint of trade are in 
the abstract distasteful, we think it necessary that for the sake of the unity of the 
Empire a serious attempt should now be made to meet the declared wishes of the 
Dominions and Colonies for the development of their economic relations with 
the United Kingdom, and that any abstract opinions we may hold should not, under 
the circumstances in which we are placed and with the experience gained during the 
war, stand in the way of any measures which are seen to be important, having 
regard to the general interests of the Empire. 

6. It will be recalled that at the Colonial Conference of 1902 the Prime 
Ministers of the Self-Governing Colonies unanimously urged the expediency of 
granting in the United Kingdom preferential treatment to the products and manu¬ 
factures of the Colonies either by exemption from or reduction of duties then 
existing or thereafter to be imposed, and that a Resolution in the same terms was 
passed at the Conference of 1907. 

6. Whatever controversies may have arisen in the past, we think that, regard 
being had in particular to the sacrifices made and the services rendered by our 
fellow subjects overseas for a common purpose during the present war, the time 
has now arrived at which this request should be granted to the fullest extent 
which is now or may hereafter become practicable. 

7. The Dominions have not asked, and we do not understand them to ask, 
that duties should be imposed by the United Kingdom for the sake of granting a 
preference to their products. But we feel that, in the words of the Resolutions we 
are forwarding to you, it will be necessary to take into early consideration, as one 
of the methods of achieving the objects indicmted, the desirability of establishing a 
wider range of Customs duties than exists at present. This subject we propose to 
consider later, and to submit a further report thereon at an early opportunity, as 
well as on the question how far tlie interests of the Dominions could be met by the 
granting of subsidies in lieu of tariff preferences. 

8. We do not oveilook the practical difficulties involved, but we desire to 
emphasize the fact that for the purpose of recovering trade lost during the war, of 
securing new markets, and of consolidating the resources of the British Empire 
the development throughout the Empire of a system of mutual tariff preferences is 
a subject which cannot, in our opinion, any longer be neglected. 

9. In this connexion it will be necessary to examine closely the effect of 
imposing duties upon any articles which are used for manufacturing purposes in 
this country, especially in connexion with our export trades and the shipping and 
shipbuilding industries. Measures must be devised to safeguard the interests of 
the consumer and the rightful demands of labour. The special position of India, 
as well as of Egypt and the Sudan, will require consideration ; and account must 
be taken both of our commercial tieuty obligations and of the bearing of the 
proposed policy upon the interests of those countries, our trade relations with 
which are of special importance. 

10. We are satisfied, however, that these questions, with which we propose to 
deal more fully in a subsequent report, do not oppose any insuperable obstacles to 
the adoption of the policy embodied in our Resolutions. 


Indanthrene Blue, which was introduced by the Badischo Anilin and Soda Fabrik 
some years ago as a substitute for ultramarine blue, is now being manufactured in 
England under the name of Chloranthrene Blue. It is the oldest anthracene vat dye, and 
very largely used in dyeing cotton and other fabrics. 
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The History of the Sugar Machinery Industry in 

Glasgow. 

By EOBERT HARVEY: M.Inst.M.E 
Chairman of the Harvey Engineering Co. Limited. Glasgow. 

(Continued ftom page 61 J 

In the year 1838 there was an engineering firm named Stakk & Fulton in 
North Street, Anderston, Glasgow, wher did general engineering work and also 
turned out one or two small locomotives. When the Helensburgh Railway was 
promoted they received an order for that line for four locomotives, but they had 
not had sufiBcient experience in the business, and their price was so far out that 
they failed before the work was finished, and the Railway Company had to supply 
the funds for its completion. 

The foreman in these works, one Peter McOnie, was a very clever and 
industrious engineer. When he saw that the works were to be closed, he looked 
about for another situation, but in those days few posts as foreman or manager 
were to be found. He therefore wrote to a friend who was engineer of a number 
of sugar estates in the Island of Trinidad, West Indies, enquiring if there was 
any chance of his obtaining a jiosition as engineer out there. The ropl}^ was that 
there was no opening for an engineer at the moment, but that if he, Petek 
McOnie, could start a small workshop in Glasgow, he might obtain some repaii 
orders for sugar machinery from the Trinidad estates. I^eteh McOnie con¬ 
sidered the matter and thought it was a good opening, but he had no money to 
speak of. He therefore put the scheme befoie his brother, William McOnie, who 
carried on business in the Cowcaddens in Glasgow as a “victualler,” that is a 
merchant who sells general grocery and also wines and spirits. Now William 
had saved over one thousand pounds from his business; and that sum, Peter 
assured him, w'as enough to set a small workshop going. Accordingly it was 
finally arranged that William should close his business in the Cowcaddens and 
join Peter in tliis now adventure. They secured a })ieco of ground on the south 
side of the river, at the corner of West Street and Scotland Street, where the 
Harvey Engineering Company Limited’s works now stand, and built a little shed 
or workshop which had a few small tools and some smiths’ fires, also a small brass 
foundry. There they started business as P. & W. McOnie, Engineers and Mill¬ 
wrights, in the year 1845; and before long they weie busy with repairs for the 
Trinidad estates. The engineer there sent home such complete sketches with all 
sizes carefully maiked, that Peter McOnie, who was a very clever, hard working 
enginooi, had no difficulty in carrying out the instructions; and the prices were 
so moderate compared with those of the rival firm of D. Cook & Co., at whose works 
all the machinery had been made, that ho secured all the orders for repairs from the 
proprietors of the estates, Messrs. Stirling & Gordon, who were wealthy West 
Indian merchants. The Trinidad engineer was highly pleased with the careful 
manner and the good workmanship with which Peter McOnie did the jobs ; and 
when he knew that a complete new engine and sugar mill must soon be ordered 
for one of his estates, he made careful drawings of the set he required and sent 
them home to McOnie, who started at once to make working drawings from the 
sketches, until at last he had all complete and was in a position to tender for the 
plant. 

When the order was sent home for the new machinery, Peter McOnie called 
at Messrs. Stirling & Gordon’s Glasgow office desiring to submit to them an 
estimate; but the people there were very doubtful as to his ability to construct 
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the machinery, as he had had no experience in such work. However they allowed 
him to send in his tender, and the price was so far below that of Messrs. Cook 
that they then seriously considered the matter, and on Mr. McOnie explaining 
that he had working drawings already made to sketches from D. Cook’s engine 
and sugar mill in Trinidad, they gave him the order. 

When the first sugar mill of P. & W. McOnie's was about half complete, 
they found their capital was exhausted, and William MoOnie thought his £1000 
was lost; but Peter said it would be all right if they could secure more working 
capital. William, however, wished to have his money returned, so they inserted 
an advertisement in the Glasgow Herald^ stating that a partner with capital was 
desired in the business. This advertisement came under the notice of Mr. 
Mirrlees, who had a well established business as a saddler in Buchanan Street. 
He therefore called at the works of the brothers McOnie, and had an interview 
with them as to terms and conditions. Mr. Mirrlees explained that he had 
come not on his own behalf, but on that of his son, James Mirrlees, who was in 
his own business as book-keeper, and who had had a good education, so that his 
father wished a more extensive sphere for his abilities than that of a saddler. It 
was, therefore, finally arranged that young James Mirrlees should become the 
commercial partner in the business, his father putting sufficient capital into it to 
give him a half interest in the firm. This allowed William McOnie to recover his 
original capital and to carry on, on his own account, the brass foundry part of the 
business, an agreement being made that he should make all the brass castings for 
the new firm of MoOnie & Mirrlees. 

With the additional capital the works were improved and some new tools 
added ; and in a few years the business, which was confined to the construction of 
sugar machineiy, did very well. 

Petek McOnie was a strong supporter of the “Free Kirk,” and when not 
working late was attending meetings of the “ Kirk Session; ” but he must have 
overwrought himself, for he took fever and died suddenly in the year 1851. 

I>eter McOnie had appointed his younger brother Andrew as manager of 
the firm, McOnie & Mirrlees, and it was a very natural expectation that Mr. 
Mirrlees should have selected the latter, who knew the business well, to take 
the place of the deceased partner; but for some unknown reason the choice fell 
on Mr. William Tait, who was manager along with Mr. Eokert Harvey at 
Messrs. Neilson & Company’s works, Hydepark Street, and who as already stated, 
acquired his knowledge of sugar machinery from Mr, Harvey. Thus, in 1851, 
the firm became Mirrlees & Tait. 

The works at that time were situated on the north side of Scotland Street and 
West Street corner, now occupied by the Harvey Engineering Company, Limited. 
Under Mr. Tait’s management the business increased to such an extent that new 
and larger works were necessary, and about the year 1854 a large piece of ground 
was secured on the south side of Scotland Street and further west, extending fix)m 
the railway line down to Scotland Stieet, as at present. These new works were 
built up-to-date in every way and fitted with tlie best tools and other machinery 
for their special line of business, the construction of sugar machinery, 

Mr. William Tait was a very energetic engineer, and travelled throughout 
the West Indies, and coming in touch with the planters on the spot, learned their 
requirements. In consequence the business prospered exceedingly; but subse¬ 
quently Mr. Tait’s health began to fail, and he could give little attention to 
his work. 

Mr. Mirrlees made the acquaintance of the late Sir Benny Watson thi*ough 
Mrs. Watson, who had been at the same school as Mrs. Mirrlees. Watson 
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was an engineer trained more especially in constructing textile machinery, and 
had an ofidoe in Glasgow as agent in Scotland for Messrs. Mather & Platt, of 
Manchester. As Mr. MiJirlees was not a trained engineer, in Mr. Tait’s 
absence, he frequently turned for help to his friend, Mr. Watson, who became so 
useful as an adviser that he was invited to remove his office to rooms at the works. 
He accepted the offer; and eventually, after Mr. Tait’s death, became managing 
partner with Mr. Mirrlees. The firm were then styled Mirrleos, Tait & Watson, 
and shortly afterwards Mirrlees, Watson & Company; and when they purchased 
the Yaryan Patents the name was again altered to the Mirrlees .Watson & Yaryan 
Company, Limited. Mr. Yaryan was an American, and the patentee of the 
Yaryan Evaporator, of which the firm made a large number. 

Mr. Watson was given a knighthood for the very valuable services he 
rendered in the founding of the Victoria Infirmary on the south side of the river. 
After his death the designation of the company was changed to The Mirrlees 
Watson Company, Limited, as at present. When the firm were Mirrlees, Watson 
& Company in Mr. Watson’s time, they bought the American patents of Mr. 
Weston for centrifugal machines used in the drying of sugar; and this turned 
out to be a very profitable branch of their business, as the Weston patent centri¬ 
fugal machine was a great improvement on any other machine used for this 
purpose, and a special department was instituted for its construction. 

The new department was in the immediate charge of Mr. John Laidlaw, an 
able engineer and mechanic. This line of the business continued to increase, 
whereupon Mr. Watson decided to build new works at Dundas Street near to 
their present works for this special branch of the business, to be run as a separate 
company, all the partners of Mirrlees, Watson & Company being partners with 
Mr. John Laidlaw as managing partner. The latest knowledge and skill were 
embodied in these now works, which, under Mr. Laid law’s able management, 
were most successful. 

In time the various partners gradually retired, leaving him sole owner of the 
works, to which he made large extensions by securing additional land, on which 
he erected buildings and machinery suitable to turn out his speciality of centri¬ 
fugal machines. The firm was sub'^equently converted by him into a private 
limited couqiany under the title of Watson, Laidlaw & Company, Limited. 

Later on, the principal draughtsman for Messrs. Watson, Laidlaw & Co. was 
Mr. Williamson. Jle, together with Mr. Pott, a traveller for the firm who had 
received his training in their employ, set up business for himself. In conjunction 
with Mr. Cassels, the three partners built new works at Motherwell near Glasgow, 
and there under the title of Messrs. Pott, Cassels & Williamson they started work 
as iron founders and makers of centrifugal machines on similar lines to those of 
Messrs. Watson, Laidlaw & Company, Limited. 

In the year 1851, when Mr. Mirrlees adopted Mr. Tait as his managing 
partner, Mr. Andrew McOnie left Mr. Mirrlees’ employment. William McOnie 
had been very successful in his brass foundry business. As Andrew McOnie 
was a good engineer and had mastered all the details of the sugar machinery 
business of McOnie & Mirrlees, he suggested to his elder brother William that 
they should establish a joint concern as sugar machinery engineers. As William 
now perceived that there was money to be made in this particular line, he agreed^ 
and they erected works at the corner of West Street and the south side of Scotland 
Street, where the Harvey Engineering Company’s works now stand, and directly 
opposite to Messrs. McOnie & Mirrlees. The firm became W. & A. McOnie, 
Engineers and Millwrights. There was some confusion between the two firms as 
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to their letters, etc., owing to the name MoOnie being in both firms before Mr. 
'Cait joined, but this gradually subsided, and there was plenty of work for both 
firms and both were very successful. Later on Mr. Thomas Aitken, who had 
had been manager of the firm of W. & A. McOnie, was taken into partnership, 
and a few years later Mr. William MoOnie, Junr., the only son of William 
McOnie, also became a partner. Then Andrew MoOnie’s son Andrew became 
a partner, so that there were five partners in all; but not long after Mr. Aitken 
retired from the firm and founded an engineering establishment in Oovan along 
with John McNeil, who had been chief draughtsirian with W. & A. McOnie, the 
firm being styled Aitken & McNeil, Sugar Machinery Engineers. When Mr. 
Aitken died his son succeeded his father as a partner in the firm, but a few years 
later ho retired to become a consulting sugar engineer in Glasgow, and the name of 
the firm was changed to John McNeil & Company, now John McNeil & Company, 
Limited. 

The next retirements from the firm of W. & A. McOnie were those of Andrew 
MoOnie and his son. Then William McOnie and his son William remained the 
only two partners, and the firm became W. & W. McOnie. Mr. MoOnie, Junr., 
the son, died about 1887, and in 1888 the old sugar machinery business of James 
Cook, as carried on by the father and afterwards by Robert Harvey, the son, 
was amalgamated with the McOnie business as McOnie, Harvey & Company as 
already stated. 

Shortly after his retirement from the firm Andrew MoOnie died. His two 
sons, Andrew and Peter, thereupon established works in Govan, about 1902, as 
A. & P. W. McOnie, Sugar Machinery Engineers; and it was again the confusion 
of the name of McOnie being in two firms in the same line of business that was 
the reason why the name of the firm of McOnie, Harvey & Company, ijimited, 
was changed to the Harvey Engineering Company, Limited. 

Ill Paisley about the year 1840 Mr. Smith had a small engineering workshop 
which he carried on along with four sons, all engineers. They did a good 
business, but the sons wished to extend it, so they came to Glasgow. The eldest 
eon, Alexander, along with his brother William as commercial partner, secured 
ground on the south side of the river at the corner of West Street and Gloucester 
Street, and built engineering works there, the firm becoming A. and W. Smith & 
Company. The other three brothers, James, Hugh, and Osborn, started tool and 
machine making works at Kinniiig Park, the firm being Smith Brothers & Com¬ 
pany. Later Hugh left the firm and started with his sons the Possill Engine 
Works on the north side of the city, doing a large business in machine tools for 
shipbuilding yards. A. and W. Smith & Company were general engineers, and 
did a large special business as makers of platform weighing machines. 

During a very busy season in the works of W. & A. McOnie, when that firm 
was exporting small cattle sugar mills by the hundred to the Philippine Islands in 
the East Indies, to keep pace with those orders they gave out a number of these 
mills to be made for them to A. and W. Smith & Company. It was thus that the 
firm began making sugar machinery, and later on they secured as manager a Mr. 
Frame, of the firm of Mirrlees & Tait, in order to go more thoroughly into the 
business, and William Smith travelled to both the East and West Indies for 
orders, and thereby they built up a very good business in this special bianch of 
engineering. 

William Smith retired, and the business was carried on by Alexander 
Smith and bis three sons. When the father died the sons carried on the business 
for a year or two, but subsequently was formed into a limited company, under 
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the title of A- and W. Smith & Company, Limited, and has since continued 
to carry on a very successful sugar machinery business. 

Duncan Stewart’s father was engineer to Mr. Crum-Ewing at his calico 
print works at Thornliebank, near Glasgow, where the repairing and engineering 
works were of considerable size, and his son Duncan served his apprenticeship as 
an engineer there. He afterwards went to the West Indies as engineer on 
Ewing’s sugar estates, where he acquired practical experience in sugar making 
and sugar machinery. On his return home he started a small factory in the east 
end of the city, which was repeatedly extended until it became the large concern 
of to-day that is known as Duncan Stewart & Company, Limited, who are noted 
for sugar machinery, marine engines, and all kinds of calico printing machinery. 

From this narrative it will be seen that James C^OOK was the founder of the 
sugar machinery industry in Glasgow, and his business is still continued by the 
Harvey Engineering Company, Ltd.; and that Peter McOnie, the founder of the 
firm P. & W. MoOnie and of McOnie & Mirrloes, afterwards Mindees, Watson & 
Company, Limited, began his career as a sugar machinery engineer by executing 
repairs for Cook's machinery from sketches sent home to him from the West Indies. 
From Mirrlees Watson & Company branched off the firm of Watson Laidlaw & 
Company, Limited, and from this firm that of Messrs. Pott Cassels & Williamson, 
Motherwell. The managing partner of the firm of W. & A. McOnie was Andrew 
McOnie, who acquired his knowledge of sugar machinery under his elder brother, 
Peter, in the firm of McOnie & Mirrlees. From W. & A. McOnie came the firm of 
Aitkeii & McNeil, now John McNeil & Company, Limited, Govan. Also from 
W. & A. McOnie came the firm of A. & P. W. McOnie, the two eons of Andrew 
McOnie, and nephews of Sir William McOnie. These works are also situated 
in Govan. 

James Cook built the first marine engine on the Clyde in 1810, also the first 
sugar mill diivoii by steam engine, and to-day Glasgow and the river Clyde are 
th(i chief centres of the marine engineering, shipbuilding, and sugar machinery 
industries in the Empire. 

The Queensland Sugar Experiment Stations.' 

The 1915-16 Season. 

The severe drought experienced in 1915 caused a serious shortage in Australia 
which had to he made up with importations of foieign sugar. In that year 
Queensland turned out 140,496 tons, New South Wales 19,185 tons, and Victoria 
600 tons, all of which left a deficiency of about 100,000 tons. This drought also 
affected the 1910 crop in nianj^ districts; but good rains fell during the autumn, 
winter, and spring months in the districts affected, so that the canes commenced 
to make more rapid growth, and the crops were materially increased. 

The estimates of the crops formed at the commencement of the season showed 
that if all the mills had worked full time and been supplied with the estimated 
amount of available cane, there would have been some 1,748,900 tons crushed, 
equivalent to 205,752 tons of sugar (at 8*5 tons to 1) ; but owing to the enforced 
closing down of some of the mills for a period of nearly two months and the failure 
of three mills to start at all, the estimate of the total available amount of cane 
was reduced (in November) to 1,516,700 tons, though the actual figure would 
only be known when the year’s crushing was completed. The sugar content of the 
cane, it is observed, has been adversely affected by the moist nature of the season. 

1 Abridged Irom the Sixteenth Animal Report o£ the Bureau of Sugar Eviicriinent 
Btations, issued last November at Brisbane. 
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The work of the General Superiuteiideut and Field AsBistant has continued 
upon the same lines as laid down in preTious reports. In addition to the advising 
of growers on methods of cultivation, manuring, and rotation of crops, observa¬ 
tions have also been made by the Field Assistant upon sugar farms generally, 
comprising notes on soils and their testing for alkalinity and acidity, details of 
crops, use of lime, greeu manures and fertilizers, diainage, irrigation, notes on 
weather, ploughing, planting, cultivation, harvesting, ratooning, labour, pests, 
vaiieties of cane, arrowing of cane, disposal of trash, etc. But the work was 
hampered by the fact that Mr. Easterby bad to undertake extra duties on a 
Government Inquiry Board, while his assistant, Mr. Gibson, enlisted with the 
Australian Forces for the war. During the year new varieties of cane were 
introduced from Mauritius, Java, and Fiji. 

Mackay. 

At the Mackay Station, which is under the able care of Mr. McCkeady, the 
chemist in charge, the experimental cane work is for tbe present largely confined 
to the testing of tbe new Papuan canes introduced in 1912, which occupy so much 
of the available land at the Station that there is not much space left for other 
purposes. These canes were providing their first ratoon crop ; weather conditions 
interfered with the early stages of their growth, but the latter part of tbe season 
has been all that could be desired, and as a consequence the canes made good 
growth and some of the varieties produced a heavier yield than with the plant 
crop. A few of these canes indeed show promise, and if this is continued in the 
second ratoons and they prove free from disease, such canes will be distributed. 
Most of them are, however, of a thin spindly nature, giving exceedingly low 
analytical results, and under present conditions will not be of any economic value. 
However, if only two or three new species are secured, the collection and testing 
of these varieties will have boon well worth while. 

The following new cultural experiments have been initiated :— 

(1) Tests to detenaine the effect of fertihzer o)i }>htnt <ro 2 )s and its actuyn oit 
succeeding ratoon crops. —The fact has been frequently noted that whore land has 
been treated with lime and green manure, the subsequent application of fertilizers 
has not increased the yield notably. When the cost of tbe manures is taken into 
consideration the fact cannot be overlooked that the fertilizing of a plant crop 
may not be a paying proposition as far as the plant crop itself is concerned. But 
as extremely payable results are obtained in the succeeding ratoon crops, the 
question arises: Is the action of the manure alone responsible for this increase, 
or does the application of fertilizer to plant cane result iu a more vigorous stooling 
and iu consequence, being of higher vitality, cause it to throw a stronger and 
more robust ratoon ? To provide an answer, suitable experiments have been 
begun. 

(2) Tests to determine the value of snhsoiling ratoon crops. —The method of 
ratooning cane in vogue at this Station may be briefly described as follows:— 
Centres of drills are split with a swing plough and subsoihid, the stools are then 
cut away from and also subsoiled, manure is applied to the stools, and the centres 
immediately worked down with scuffler. As this method is somewhat slow and 
the cost of cultivation has now to be seriously studied, in some cases where the 
cane is not under experiment, such as that for propagation and distribution pur¬ 
poses, the ratooning has been confined to simply loosening the soil. In some 
cases the only treatment received has been a deep double cultivation with the 
riding spring tooth cultivator. In watching the results the latter method has 
often compared favourably with the former, and it may be that a well fertilized 
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cane stool growing on ground which has been previously deeply cultivated before 
planting may possess sufficient vitality to produce a flourishing ratoon crop 
without further treatment other than a loosening of the surface haidpan. In this 
connexion the following results will be of interest:— 

From second ratoons of New Guinea 24B (half an acre in extent) originally 
subsoiled for the plant crop, a yield at the rate of 33*6 tons of cane was obtained. 
The ratooning consisted of a double stroke of the spring tooth cultivator, and 
beyond the application of fertilizers and ordinary scarifyings nothing further 
was done. These results are satisfactory. 

In the preparation of land for planting it has been frequently noticed that where 
land has previously been subsoiled, the subsoil, even after a lapse of as long as four 
years, is of a considerably more friable and porous nature than where no sub¬ 
soiling has been given. This is borne out when rain falls, as during harvesting 
often great trouble is experienced through teams bogging on such land. On 
subsoiled ground, apparently, the onl}^ setting of the laud occurs in the first 
9 in. of soil, whilst below this depth the soil is in a comparatively loose condition. 
As the point is of considerable value in lowering the cost of production, it fully 
justifies experiment. 

Further experiments with the use of arsenical sprays for the destruction of 
weeds only confirmed the conclusion that the most troublesome weeds to eradicate 
do not succumb to the sprays, and the method is too costly. 

Bijndaberg. 

Mr. James Pringle is the chemist in charge of the Bundaberg Sugar 
Experiment Station, and the present appearance of the place is stated to reflect 
great credit on his energy and caie. Work during the season under review was, 
however, greatly hampered by the severe drought, the rains not putting in an 
appearance till the best of the growing season was over. As a consequence, it 
was dochled to let the experimental canes stand over till the following season. 

In experiments continued to tost different methods of ratooning (the treated 
crops being second ratoons) the cane plot which was allowed to ‘‘volunteer 
through trash ” proved the most prominent, and it suggests that this method is 
well worth trying in droughty seasons. Another series of experiments to test the 
advantages of potash manure only (in the form of 2 cwt. of sulphate of potash) 
versus no manure on a cane crop resulted in an additional increase of 5*25 tons of 
cane per acre being secured by the use of the potash. 

At this station new experiments on a large field scale have been laid down to 
test the yields of cane planted by hand versus cane planted by the horse machine ; 
also plots to test the efR(;acy of subsequent intertillage between the cane rows 
against no such subsequent cultivation. 

Laboratory Work. 

The work of the labciratoiies in connexion with the sugar experiment stations 
is of the utmost importance and an intimate connexion exists between the results 
obtained in the laboratories and those of the field. In addition to this, a great 
deal of useful work is performed for growers in the free analysis of soils, waters, 
fertilizers, sugar canes, etc., and of sugars for millers. At Mackay the laboratory 
has been kept fully employed throughout the year, 895 samples having been 
analysed, and 1669 analyses made. The Bundaberg laboratory is only equipped 
for sugar cane testing, but here 241 samples were analysed and some 486 analyses 
altogether were undertaken. Part of the staff of the Bureau is located at the 
Agricultural laboratory at Brisbane, and here a good variety of analyses is dealt 
with. 
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Entomological Work. 

The entomological work of the Bureau is still in the capable hands of Mr. 
Edmund Jarvis. His work has included the control of the cane beetle, Lepidiota 
albohirta Waterh., the most destructive of the Queensland root-eating scarabaeid 
beetles affecting sugar cane. Field experiments of the egg stage on the whole 
proved unsatisfactory, resulting in the discovery of a single batch of eggs after 
close examination of about 150 cub. ft. of soil. Kesearch work in connexion with 
the use of larvicides was initiated in February, 1915, when a number of insecti¬ 
cidal solutions were applied to cages containing the larvte with varying results. 
Although of secondary importance, there are times when limited areas of grossly 
infested soil may be profitably treated in this way. The following chemicals were 
found to exhibit apparent larvicidal effects worthy of mention:—(1) Creolin 
(1 pint to 50 gallons water) proved fatal to 100 per cent, of larva) 24 hours after 
treatment; 5 quarts of this solution were applied to the roots of a stool of cane at 
the laboratory without injuriously affecting the foliage. (2) C 5 "anide of potassium 
(I lb. to 200 gallons water) destroyed 100 per cent, of larvto in cagQs of soil and 
also in the field; a cane plant, 2 ft. high, watered with 8 quarts of this solution, 
showed slight signs of wilting after 24 houis, but regained its normal appearance 
a week or so later. (3) Borax (1 lb. to 3 gallons water) proved efficient, but is too 
expensive for general purposes. (4) Creosote (8 ozs. to 5 gallons water) emulsified 
with “Sunlight” soap gave fair results. Solutions of the following chemicals 
applied to soil in cages had no perceptible effect on larvae of albohirta: Saltpetre 
(1 lb. to 3 gallons water), barium chloride (1 lb. to 3 gallons water), hellebore 
(1 lb. to 12 gallons water). 

The great importance of control by means of stomach poisons was recognized 
from the start and kept in view throughout the course of pieliminary research 
work initiated last season,' 

The results obtained by recent experimentation are embodied in Bulletin 
No. 4 of this Bureau (Division of Entomology), entitled “ On the Value of Poison 
Bait for controlling Cane Grubs,” which deals comprehensively with the prepar¬ 
ation, application, and economic value of two kinds of bait composed of cowpea 
foliage treated with cheap arsenical poisons. 

The results as summarized were as follows :— 

(1) Grubs will readily devour cowpea leaves dusted with aceto-arsenite of 

copper (Paris green) or with arsonious acid. 

(2) Such foliage when treated with the former and buried 6 in. deep remains 

palatable and deadl}^ in the ground for about a month. 

(3) Two cage experiments with copper arsenite bait gave a mortality of from 

90 to 100 per cent, of grubs in 16 days, while the poison diluted with 
three times its weight of stale flour yielded a mortality of 100 per cent, 
in 25 days. 

(4) Similar cage experiments with arsenious acid bait yielded 100 per cent, of 

dead grubs in 14 days, the bait retaining its efficiency underground for 
at least one month. 

It was proposed to apply the bait by sowing cowpeas in a single line I ft. from 
stools about three weeks after the first general emergence of the beetle, and as 
soon as the peas produced a row of stocky plants, 6 in. high, to dust same with the 
arsenical and plough them under in such manner as to bury the poisoned leaves 
against the main roots of the cane, where grubs when moving through the soil 
would be most likely to meet with them. The total cost per acre for labour and 


iSee 1916, 427. 
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material was estimated at about 128. 6d., or possibly lOs., in the event of farmers 
deciding to grow their own cowpeas. 

This plan of procedure relates solely to treatment of the late crop, planted in 
August or September, the intention being to combat the grub as far as possible 
during its second stage, at a time when young plant and ratoon cane would 
not be high enough to interfere with the necessaiy field work. 

For the control of the beetle itself an original acetylene-light trap was 
invented and met with some success.* A trial also in using attractive odours 
resembling those associated with the chief plant foods of the beetle was encourag¬ 
ing enough to warrant further search being made in that direction. 

Economics. 

From the Report of the Government Statistician for 1916, it appears that the 
area in Queensland under cane in 1915 was 153,027 acres, of which only 94,459 
supplied cane for crushing. This was the largest area cultivated during the past 
five years, except 1914, but was the smallest area from which cane was cut for 
the mill for the same period save 1912. The amount of cane harvested from this 
area was 1,152,516 tons, a decrease from the previous year of 770,117 tons, 
140,496 tons of sugar were manufactured, or 85,351 tons less than 1914. Due to 
the abnormal drought conditions, 1915 was the worst year since 1902 in the yield 
of cane per acre, the average for the State being only 12*2. The yield of sugar 
per acre was 1-49, a slightly better figure than 1912. The highest average yield 
was 18*10 tons cane and 1*98 tons sugar in those districts south of Gym pie, where 
the drought was not so Hev(3ro. The lowest yield of cane per acre was at Ayr, 
being 10*45 tons. This district usually is in a high position in cane tonnage. 
Mackay yields were also very low, as were Bundabeig and Childers. The sugar 
content of the cane last year, however, was particularly good, and a ton of sugar 
was manufactiiied trom 8*2 tons of cane on the average, a lower figure than at 
any penod hoietofcu'o. 

In the present condition of affairs it is impossible to say what mills will work 
continuously through the present season. It soeins definite that some at any rate 
will not open, while others will not work through the whole of the crushing 
season. Provided that conditions will go favourably with the industry in future, 
it is a great drawback to the production of sugar that the existing mills are not 
kept more fully supplied. As pointed out in the Report of the Board to inquire 
into the position of the sugar industry, there is now sufficient inilliug power in 
Australia to inanufacturo 355,000 tons of sugar iii a good year. Apart from 
climatic conditions, however, it is found that the southern sugar mills are at 
present not getting more than 52 per cent, of their full capacit}^, and more cane 
could also bo grown for many of the northern mills. 

The present eonsuinption of sugar in Australia is now estimated to be 260,000 
tons, with a yearly increase of 5000 tons so long as the population maintains its 
present state of progression. It is seldom, however, that anything like the 
tonnage of sugar required in Australia is made within its boundaiies. The 
estimated value of the raw sugar ciop iu Queensland for the 1915 season at £18 
per ton was £2,528,928. The value of the by-product, molasses, is not accurately 
known. Steps are being taken to make better use of this material, much of 
which has hitherto run to waste. It is noteworthy that a factory for the manu¬ 
facture from maize of glucose, a sugar substitute used in making confectionery, 

has been erected and is in operation in Melbourne. __ 

1 For details see 1916, 426. 
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By FRANK COXON. 

(Continued frmn page 70.) 

Water Cooling Arrangements. 

Wlien the factory is so situated as to have a poor supply of water, some cooling 
device is necessary to cool down the coudeusate from the temperature it leaves the 
condenser to one as low as possible for re-condensing. The various arrangements 
used take three forms : towers, ponds, and sprays. 

Toivers ,—These are generally of two designs, Cuban and rectangular, but 
both are to be found of timber as well as of steel construction. Cuban towers are 
usually in the form of “A” frames, some 15 to 25 ft. high, 2 to 4 ft. wide at top 
and 14 to 16 ft. at bottom, having a length to suit the capacity required, which 
is sometimes 300 ft. Gross-bearers are fitted and brushwood and planking placed 
on it to form a timber grillage. A perforated gutter usually runs the whole length 
of the top, fed at convenient points from a pump drawing from the hot well or 
reservoir for condensate, and the water running through the perforations, splashes 
on to the brushwood thereby presenting a large surface to the atmosphere. The 
other form of tower is usually not so long but wider to make up the capacity. 

In general practice the “A” frame type is more usually employed, being more 
efficient, the partly saturated and warmed air getting away immediately, whereas 
in the squaror type it has to traverse a much longer passage in getting away and 
does very little work after half-way through. Frequently this latter type of tower 
can be seen with a distributing device in place of the perforated gutter and con¬ 
sisting of a number of ajiraying nozzles. These nozzles are not intended to break 
up the water into fine spray but merely in the form of heavy lain, giving a much 
more even distribution than the gutter which often as not lets the water down in 
sheets. The division of the water into fine spiay at this level would of course be 
disastrous, it being simply blown away unless adequate piovision is made for 
many feet around to collect the spray as it falls. 

The cubic contents of the towers for a stated quantity of water varies con¬ 
siderably, and as much as 300 cub. ft. for every 1000 gallons of water per hour is 
found, whilst one as low as 180 has come to the writer’s notice. In a matter of 
this kind over capacity can have no serious disadvantage except in that a little 
more make-up would be necessary. 

Cooliuif ponds .—A poor method of cooling sometimes used is to discharge the 
water from the hot well into a distant pond of shallow but wide dimensions, pre¬ 
senting a large surface to the air. The water in the pond is arranged to overflow 
into one or more similar ponds and by reason of the long contact of its surface 
exposed to the air, it is thereby cooled. Little can be said in favour of this system 
and it is only practicable where natural sites for such facilities are available. 

Sprayhig or Atomizing Nozzles.--An old form of cooling consists in using 
spraying nozzles which atomize the water into fine particles, practically in the 
form of mist Distributing pipes are laid over a pond, and at suitable intervals 
the nozzles are screwed in. Very little head is required to perform this work, and 
beyond friction in the numerous distribution pipes little more than 10 ft. or say 
5 lbs. per sq. in. is required. 

The spraying system, however, is entirely dependent upon the use of fine 
straining arrangements at the pump suction, a point not given the attention it 
deserves. The strainers in the form of fine wire gauze should preferably be 
removable, and be four in number, two fine and two coarse. They should work 
in guides, vertically, and be placed to divide the hot well so that the pump feeding 
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the sprays gets clean water only. One of each mesh should be up for cleaning, 
and there should be facilities provided for the proper lifting and lowering. 

Quite a number of otherwise efficient spray systems have been condemned 
simply for want of a reliable and easily worked method of cleaning and straining. 

Beaders of American sugar journals will have seen that the spraying 
system is being boomed to no small extent; its success, however, for such it is 
now, being entirely due to efficiency in this latter point. 

It is not uncommon practice to use condensers that are arranged to deliver the 
tail water at such a height that the water is allowed to run by gravity to the top 
of the cooling tower, which means about 30 ft. All connexions to the condenser, 
vapour, air, and water will of course be increased in length as regards piping to 
this extent, and the water supply pump will have to deliver against this extra 
head. It must be remembered, however, that a pumping unit will have been 
eliminated, i.e., that one used to pump the water to the top of the tower from the 
hot well in the ground. This may mean practically the same power consumption, 
but the overall efficiency is inci eased, due to the use of one large unit in place of 
two small ones. 

A novel form of combination is now in use in Cuba, consisting of this high 
level discharge arrangement feeding a set of low level sprays. A cooling tower is 
however provided, and when there is a loss of efficiency due to the sprays becoming 
choked, or more cooling water is requiied through increase in water consumption, 
the overflow or extra condensate is by-passed to the cooling tower, falling from 
the barometric leg by gravity. 

A word here with regard to cooling tower work and the proportions of the 
accessory plant will be useful; both the air pump and water pump should be of 
ample capacity when dealing with condensing plant working with cooling towers. 
The temperature of the discharge water from the cooling tower is always much 
higher than that from a river supply, and this brings in its train a greater volume 
of incondonsible gases, both from increase in temperature and from an extra 
quantity of water being necessary due to the higher initial temperature of the 
water and its inability to absorb the same units of heat per lb. 

General Comparisons. 


It will be interesting now to see how the four systems mentioned compare as 
regards: ^|\ power consumption; 

(2) Water consumption; 

(3) Maintenance and other costs; 

(4) Overall utility. 

Taking the case of a factory dealing with 1000 tons of cane per day, there 
would be, say,— 

Three vacuum pans, each of 800 sq. ft. II.S. 

At 10 lbs. per sq. ft. = 3 X 10 X 800 = 24,000 lbs. vacuum per hour. 

The quadruple would have 14,000 H.S. 

. 14,000 

At o lbs. per sq. ft. =- 1 - X 5 = 1^,500 lbs. per hour. 

For central work the B.H.P. would be: 


^ ® (B.H.P. per 1000 lbs.) = 240 B.H.P. Wet Syitem 

and X 2i (B.H.P. per 1000 lbs.) = 100 B.H.P. Dry, 

to which must be added the power to deliver the water to the condenser, 


(17,600 + 24,000) X 45 ratio x 30 ft. head 100 _ . d xi t> 

'--L- - - - X pump efficiency = 46 B.H.P. 


Olfx 33,000 
Adding 100 -f- 46 


= 146 B.H.P. Dry Reciprocating Syttem, 
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A Rvtary Air Pump for similar duty would take approximately 140 
to which must be also added either the extraction pump if low level, or water 
supply pump if barometer type. 

140 4- 46 =186 B.H.P. Rotary Air. 

The Rotary Condenser would take possibly a little more than this, but improve¬ 
ments in the design appear to be capable of accomplishing quite as much work as 
the rotary air pump and its water pump for the same expenditure of power. 

Many people still look upon the steam cylinders in a factory as simple 
reducing valves, the proportion of heat abstracted by condensation in piping 
and cylinders being small compared to the total heat available for evaporating 
purposes. The time is past, however, for this kind of thing, and the order of the 
day is economical consumption in every case, for although exhaust steam may be 
required, it does not pay to make it through extensive pipe lines and steam 
cylinders, a point easily ascertained by practnuil experience from converting these 
so-called reducing valves to high-class engines using economical distribution 
valve gear. 

The horse-powers computed therefore give some indication of what proportion 
of condensation losses can be saved in this respect when it is consideied that of 
the total steam consumption from the boileis 10 to 15 per cent, is used up in 
general radiation and condensation losses throughout the factory. 

As regards the electric driving of rotary machines the same also applies, for 
although the consumption of the generators is on moie economical lines than that 
of a vacuum pump, pipe diameters are increased for the extra load, as is also 
cylinder condensation, both due to the extra power taken. It is therefore obvious 
that the rotaiy pump for sugar factory woik has still to be developed on the 
lines of more efficient power consumption. 

Water CousainyUon .—As already pointed out, the wet single jet system using 
displacement pumps can generally be put down at a ratio of 60 to 1, whilst the 
barometric would take an average of 45 to 1. The Leblanc low level and Bees 
rotar}" condenser can show a little better result than this, and in the same terms 
can come down to 40 to 1, In both cases this is due to the fine state of sub¬ 
division the water goes through, and thus the vapour thoroughly gets to every 
particle. The best of barometiic condensers cannot give this fine division 
obtained in these latter two tyjies, and it is a common tiling to find the tail water 
as low iirtemperature as 4° below the vacuum temperature. 

Maintenance .—It would be difficult to come to any decided decision on main¬ 
tenance alone in connexion with the wet and dry systems of the reciprocating 
pattern, for whilst the many rubber valves of the wet pump require fiequent 
attention the centrifugal water pump is an additional unit in the dry system, and 
through this there is very little to choose between them under this heading. The 
rotary system however can naturally claim some groat advantages here in their 
freedom from moving parts and valves. 

Overall Utility .—It is a very difficult matter to say which system holds the 
greatest number of advantageous points, and it is not within the writer’s province 
to give a definite opinion,^ but in conclusion it may be said that some form or 
other of rotary motion to the air pump in combination with low level condensation 
will in time become quite common, although at the present time theie are so 
many items making the combination not readily adaptable to the sugar-house 
and its present need for high efficiency. 

^ There are many conditions at the site to be taken into consideiation wIm*u existing 
installation conversions are being con teniplated. Generally for fair sized plants the barometric 
system Is universal and necessary for all estates troubled in fuel consumption, and as regards 
new installations no other would be entertained tor one momont above a duty of about 6uoo lbs. 
per hour. 
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INVESTIQATIONS ON PROCESSES IN WHICH THE TOTAL CLARIFIED JUICE IS 
PASSED THROUGH FILTER*PRESSES. 

By CHARLES FRIBOURa. 


In our previous article on this subject,' we stated that by the use of kieselguhr 
in the maximum proportions of 2*5 kg. per 1000 litres it was possible to effect the 
total direct filtration of the sulphi-defecated juice by means of filter-presses; and 
further that by concurrently employing 1-2 kg. of di-calcium phosphate, clarifi¬ 
cation was improved a little, and filtration was facilitated. We also stated that 
Mr. Yladimih Guerrero, the inventor of “ Phospho-gelose,” had arrived at the 
same conclusions as we, since his prodtjct contains as its principal constituents 
kieselguhr and di-calcium phosphate, though at the time we ignored the pro¬ 
portions. 

Since then we have had the opportunity of employing “ Phospho-gelose,” 
first in experiments on the small scale, and later in the factory with large quan¬ 
tities. Wo now propose to publish a certain number of experiments chosen among 
the many executed in arriving at the conclusions stated above, hoping thus to 
iiiterest particularly our colleagues of the cane sugar industry. As one will 
remark, our experiments, owing to the prevailing circumstances, were always 
carried out with juices having every grade of purity, varying from 70® to 88®, 
that is to say, of low as well as of high degree. This point is of great interest 
when new processes are on trial, for, in general, with juices of very high purity, 
work is relatively easy, but one cannot say whether it will be the same with juices 
of naturally low puiity, that is, those resulting from frozen or burnt cane. On 
the contrary, a process that operates well with juices of low purity will behave so 
much the better with juices of high purity, while necossarily using less of the 
clarifying agent. 

Plant for the Small Scale Experiments. 

In order to carry out the expeiiments on the small scale, and be under con¬ 
ditions very closely resembling industrial practice, the following plant was used * 
(1) a C 5 dindrical tank, of about GO litres capacity, provided with a mixer, for use 
for the treatment of the sulphited juices by clarifying agents in the cold, viz., 
lime, phosphate, etc.; (2) thiee small defecators of copper, furnished with an 
internal stirrer, a heating arrangement in the bottom, and an outlet cock com¬ 
municating with a pump to a filter-press; and (3) a filter-press with juice and 
scum chambers, the dimensions of which wore 0*155 X 0T55 m. with an actual 
surface of 0*120 X 0*120 in., and 15 m. thickness, the filtering surface of the 
press being 0*120 X 0*120 X 8 = 0*1150 sq. metre. Near the frame of the press 
there was a pump with a safety valve. 

Direct Filtration through Presses using Kieselguhr. 

First we will give an example of filtration, using kieselguhr alone. The 
juice operated upon came from a mill, which with maceration gave an extraction 
of 92 per cent, of the sucrose of the cane; and it Was sulphited in a Quarez 

I/K/, 1914, 276-982; and 1914, 360 367. 
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apparatus, the natural acidity of 0*40 grna. (as OaO) per litre being raised to 
l‘0grm., while the purity, namely 76*3®, was relatively low. 50 litres of this 
juice were limed to neutrality in the cold, and treated with 125 grm. of kieselguhr, 
that is to say, at the rate of 2*5 kg. per 1000 litres of juice. Defecation was 
afterwards carried out by raising the temperature to boiling point with rnov^ent^ 
that is to say, while constantly using the stirrer to prevent the formation of 
a surface layer and distribute the insoluble matters uniformly throughout. 
Subsequently the juice was passed through the filter-press, this taking 5 hours 
for a volume of 45 litres. The analyses of the juice were as follows : 



Weight 

per 

litre. 

Brlx, 

by 

weight 

Brix, 

by 

volume. 

Sugar, 

pel 

loot c. Purity. 

Glucose, 
Ohicose, per 
per 300 of 

1(K» c.c. sugar 

Lime 
(CaO), 
per 100 
of sugar, 

Acidity 

per 

litre. 

Snlphited juice. 

1-0668 

16-43 

17 64 

13-39 

76-3 

1-88 

14-80 

— 

Igr.OOO 

Filtered juice.. 

1-0719 

17*59 

18-87 

H-36 

76-0 

1-96 

13*70 

0-63 

Ogr. 060 


The filtrate was very bright, and contained only 0*63 grm. of lime (CaO) per 
100 parts of sugar, which is a little less than that obtained practically with ordinary 
sulphi-dofecation with special lime treatment for the scums and bottoms according 
to the purity. In general, one may have a difference of purity of 0*7®-l*0® between 
the juice put into process and the total filtered. Here, then, is an advantage of 
direct filtration by means of kieselguhr, besides the simplicity of work and the 
economy of labour and of steam. One separates in a single operntion the treated 
juices into pressed scums, which may be washed slightly by known means, and 
into filtered juices, which may be submitted to a second (filtration in Philippe 
filters, which thus fill the role of corrective filters, that is to say, their true 
rdle. The very compact scums obtained contained 60 per cent, of water; their 
weight was 1*170 gims., that is, 26 kg. per 1000 litres of juice (or 10*4 kg. of the 
dry scums per 1000 litres of juice). As regards filtering surface, it was calculated 
that one maj' pass the juice from 2 tons of cane in 24 houis through a square metre 
of filtering surface with good mill extraction. As an illustration, it may be stated 
that in a factory crushing 600 tons of cane in 24 hours it would re(juira 300 sq. 
metres, or 20 ordinary filter-presses of 0*65 X 0*65 m. (or 0*50 X 0*50 m. actually), 
each having 30 chambers. It is certain that this surface could bo decreased with 
high purity juices, so that with those of 86®—88^ purity the presses would be filled 
in half the time, and the filtration would be twice as rapid. It would suffice then 
to have 150 sq. metres, or 10 presses for 600 tons. 

Experiments on SuLPHi-PitosriiiTATioN. 

When we had established that kieselguhr used alone made possible the direct 
filtration of sulphi-defecated juices, and this solely by reason of its physical 
action, that is to say, the admixture of the gelatinous precipitate from defecation 
with the very voluminous grainy matter, further experiments were carried out in 
order to study the effect of phosphoric acid and different phosphates. 

Eor a number of years past phosphates, concentrated superphosphates of high 
content, or special preparations, such as “ Ehrmannite,” “ Clarifiue,’* and soluble 
phosphates, as well as concentrated phosphoric acid, have been employed in sugar 
factories. Such products contain almost all their phosphoric acid in a form 
soluble in water. As one will see later on, during the course of our investigations 
we have been brought to disregard these, and to confine ourselves to di-calcium 
phosphate, which is insoluble in water, in order to carry out direct filtration 
through presses. 
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Expbkimbnts with Soluble Phosphates. 


Here, first of all, is the analysis of two of these products, the one a concen¬ 
trated superphosphate, utilized as manure in colonial countries, or else for the 
phosphatatioii of cane juices ; while the other is a soluble acid phosphate, recom¬ 
mended for the treatment of juice :— 


Concentrated Superphosphate, Acid Phosphate 
Per cent. Per cent. 

Water. Undermined .... 44*46 

Insoluble in acids . Undermined .... 0*20 

Phosphoric acid . 41*92 .... 40*32 

Soluble in water .. .. 36*92 37*76 

Soluble in citrate _ 41*92 39*04 

Total . 41*92 40*32 

Sulphuric acid. 3*46 . .. 0*98 

Ferric oxide. 1*34 .... 1*26 

Total lime . 13*13 9*27 

Undetermined matter . — - 3*52 

100*00 


Calcium sulphate, calculated. 5*88 1*67 


As pure mono-calcium phosphate, Call^ (PO^), + H,0, has the centesimal 


composition, Per cent. 

Phosphoric acid (P^Oft) .. .. . 66*36 

Lime (CaO). . 22*22 

'J’otal water (3 HnO) . .. 21*43 


100 00 

it may thus be concluded (1) that the acid phosphate is a mixture of about equal 
parts of moiio-calciuin phosphate and a solution of phosphoric acid of about 
33 per cent., containing, however, a little di-calcium phosphate and calcium 
sulphate ; and (2) that the concentrated superphosphate is an analogous product, 
but contains a greater proportion of di-calcium phosphate and of calcium 
sulphate. For use in the sugar factorj% preference should be accorded to the 
product containing the least calcium sulphate; and accordingly it was with the 
acid jihosphate that we have conducted the experiments. 


Laboratory Experiments. 

A milk of this acid phosphate containing 250 grms. per litre (that is, 1 grm. 
per 4 c.c.) was prepared, and it was used at the rate of 1 kg. and 2 kg. per 
1000 litres of juice. The acidity of the juice was 0*35 before sulphitation; 
0*86 after sulphitation ; and 1*00 after phosphatatioii. 


Experiment 1, 

Test 1 ,—1 kg. of phosphate per 1000 litres of juice was used; 5 litres of the 
sulphited and phosphated juice were limed to give an alkalinity (in the cold) of 
0*2000; defecated hot with movement; and filtered through paper, 20 mins, being 
required, and 90 grms. of pressed scums being obtained. 

Test —This was operated in the same way as the preceding test, except that 
the juice was limed to an alkalinity of 0*260. Filtration also required 20 mine., 
and 120 grms. of pressed scums were obtained. 
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Analysis of the Juices, 





Test 1, 

Test 2, 


Sulphited. 

Filtered. 

Filtered. 

Brix (by volume) . 

. 19-18 ... 

19-60 

.... 19-83 

Sugar, per 100 c.c. 

. 14-84 

15-21 

.... 16-44 

Purity. 

. 77-4 .... 

77*6 

.... 77-9 

Glucose, per ICO c.c. .. 

1-86 

1-92 

1-9C 

Glucose ratio 

. 12-70 .... 

12-60 

.... 12-70 

Ash, per 100 c c. 

0-43 .... 

0-63 

0*61 

Saline ratio . . .... 

. 34*0 

28-70 

.... 30-30 

Lime (CaO) per 100 of sugar 

— _ 

0-40 

.... 0-39 

Acidity, per litre . 

. sec above.... 

0-120 

.... neutral 

Exptrhne^it :i. 



Here 2 kg. of the phosphate per 

1000 litres of the juice were used. The 

acidity of the juices was 0*450 before sulphitation ; 1*060 after sulphitation ; and 

1*340 after phosphatation. 5 litres of the sulphited and phosphated juice were 

limed to have an alkalinity of 0*300 ; filtration was good, the weight of scums was 

160 grms., and the analysis of the juice was as follows 




Sulphited. 

Treated and Filtered. 

Brix, by volume . 

19-22 

.... 

19*42 

Sugar, per 100 c.c ... 

14-82 


15*03 

Purity . 

77 1 

... 

77-4 

Glucose, per 100 c r .. 

1-92 


1 82 

Glucose ratio .. 

13-00 


13*10 

Ash, per 100 c.c. 

0*60 


0-54 

Saline ratio .... 

29 60 


27-80 

Lime (CuO), per 100 ol sugar 

— 


0*36 

Alkalinity, per litre 

.. See above 


0-100 


From th(^ rosults of these experiments it maybe remarked that: (1) Phos¬ 
phates (containing about 40 per cent, of phosphoric acid) increased the acidity of 
the juice about 0140 per litre with the addition of 1 kg. per 1000 litres and 0*280 
with that of 2 kg. per 1000 lities. 

(2) After experiments repeated many times, we have arrived at the conclusion 
that a juice having an acidity of 0 300 to 0‘400, raised to 0*800 to 0*900 by sulphi- 
tation should be limed to an alkalinity of about 0*0.>0 (in the cold) in order to be 
sufficiently neur neutiality after hot defecation and filtration ; and that the same 
juice carried to an acidity of 1*100 to 1*200 by sulphitation should bo limed to an 
alkalinity of 0*100 (in the cold) in order to arrive at the same point. 

(3) P>y the use of acid phosphates, appreciably more lime is required to have 
a neutral filtered juice. Even when cold there is an absorption, and this 
increases gradually with heating. This amount of lime varies with the cane 
juices worked, and would seem to be three to five times the value of the phos¬ 
phoric acid added. 

(4) Phosphatation causes an increase of the purity, and juices of equal 
purity thus treated contain less lime than sulphi-defecated juices; while the 
saline ratios are higher. 

Experirnerd S, 

Having verified these facts, and recognized an improvement in the rate of 
filtration by means of clarification with phosphate, though all the same gelatinous 
precipitates were obtained, we made some experiments with the use simultaneously 
of kieselguhr. 
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Teit 1 .—Phosphatation was carried out at the rate of 2 kg. per 1000 litres of 
j\iioe, using 5 litres of juice, and 150 grms. of scums were obtained. 

I'eet 2 ,—This was similarly operated, but kieselguhr to the amount of 2 kg. 
per 1000 litres was also added; 240 grms. of scums were obtained, and the results 


on analysis being as follows :— 

Sulphited. 

Treated 

and 

Filtered. 

Treated with the 
addition of 
Kieselguhr and 
Filtered. 

Brix, by volume. 

18*50 

18*15 

18*23 

Sugar, per 100 c.c. 

14*28 

14-26 

14*32 

Purity . 

77-2 

78*5 

78-3 

Glucose ratio . 

. . 11*40 

11-30 

11*30 

Ash.. 

0*63 

0*61 

0*64 

Saline ratio. 

26*90 

23-60 

22*36 

Lime (CaO), per 100 of sugar 

.. — 

0*40 

0*61 

Acidity, per litre 

1-000 .. 

0-020 

— 

Alkalinity, per litre 

Experiment If. 

" 

0-100 


In this experiment the amount of phosphate was diminished to 1*5 kg. per 
1000 litres of juice, while also adding 2*5 kg. of kieselguhr. Filtration was more 
rapid than previously. From 5 litres of juice, 120 grms. of scums of better 
appearance were obtained. But there was no increase of the purity, and the 
ditfeience between the saline ratios of the initial and clarified juices was near that 
of the effect of suljihi-defecation. 

Experiment ,j. 

Other experiments wore carried out, at first liming the sulphited juices and 
only adding the phosphate afterwards, that is to say, in an alkaline medium, in 
place of in a medium initially acid. The results, however, were analogous, and it 
would seem that in employing 1 grm. of phosphate per litre, the minimum quantity 
to have a visible increase of purity, it is necessaiy to use 4—5 gnns. of kieselguhr 
to obtain scums likely to be filtered without pressure. 

Experiments with a Filter-Press. 

Experiment i. 

Phosphates alone, and at the rate of 1 kg. per 1000 litres of juice, were used 
with 50 litres of sulphited factory juice, phosphated, and limed, defecation being 
carried out hot and with movement. On attempting to pass the juice thus treated 
through a filter-press, filtration was very difficult. At the end of about 30 minutes, 
10 litres had passed, and the pressure was already 3 kg. At the end of an hour and 
a half, it was 16 litres only with a pressure of 4 kg. ; and at the end of 2 hours it 
was 19 litres with 5 kg. pressure. Finally, after 5 hours’ working, 23 litres were 
obtained, the pressure being 5 kg., and the filter-press “gummed up.” On opening 
the press, it was found that the chambers were but little filled, the scums being 
sticky, so that the experiments on the small .scale wore thus confirmed. With a 
juice having a purity of 70°-80°, it was noticed that the increase was 0*5^ to 1 *0°, 
with but little lime salts present. Hence, one will see that direct filtration through 
presses with the use solely of phosphates cannot be considered. 

Experiment 2, 

In this experiment the juice phosphated at the rate of 1 grm. per litre was 
treated with 1 to 2 grms. of kieselguhr. Filtration in the press was similar to that 
in the experiment without kieselguhr. 
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Fjxperiment 3. 

The amount of phosphate was decreased, and that of kieselguhr increased; 
and here are the results obtained with a juice of 80° purity. oO litres of the 
sulphited factory juice were phosphated at the rate of ()’5 grm. per litre, limed 
and treated with 2'o grm. of kieselguhr, after which filtration proceeded in the 

following way: Volume, PresHuro, 

Time in liti'es. in kp 


0 hours, 

lo minutes 

.... 

11 

.... less than 2*0 kg. 

0 „ 

50 „ 


17 

2*6 

1 „ 

10 

.... 

22 

40 

1 „ 

30 

.... 

28 

40 

3 „ 

0 


33 

4-0 

4 ,, 

0 „ 

.. . 

36 

40 


Therefore, this is better, and approximates to filtration of the sulphi-defecated 
juice with kieselguhr alone. The scums had a good appearance at first sight, but 
were soft, and it was not possible to obtain a good weight. The analyses of the 
juice were as follows:— 


Brix, by volume. 

Sulphited 

17*64 

Filtered. 

18*18 

Sugar, per 100 c.c. 

... 14*12 

14*51 

Purity . 

.. 80*0 

79*80 

Glucose, per 100 c.c.. 

. . 1*37 

1*43 

Glucose ratio. 

9 80 

9*80 

Ash . 

0-44 

0*64 

Saline ratio . 

32-10 

26*90 

Lime (CaO) per 100 of sugar . 

— 

0 46 

Acidity per litre. 

0*94 

neutral 


From all these experiments, the following facts may be deduced: (1) Total 
filtration through presses is possible with the sole addition to the sulphi-defecated 
juice of kieselguhr at the iriaximum of 2*5 kg. per 1000 litres. 

(2) Filtration through presses is not possible in the case of sulphi-defecated 
juices treated solely with soluble phosphates, these producing a new gelatinous 
precipitate having the same inconveniences as that produced after defecation. 
Nevertheless, it is possible to notice an increase in the purity of the filtered juices, 
varying from 0*5° to 1 *0° and even a little higher, according to the nature of the 
juice and the dose of phosphate. There is then, likewise, a diminution of the lime 
salts. This in no way means that soluble phosphate should not be employed. We 
have done so, adding them either before defecation, or to the clear juice of the 
defecators on elimination ; but this means always a complication of the working 
of the defecation scums, and of the muddy liquids of the juice filters. 

(3) Soluble phosphates may be used in small quantity to arrive at the direct 
filtration through presses by the simultaneous use of kieselguhr, but high pro¬ 
portions are required, such as have been stated in the experiments described. It 
was thus that we had the idea of trying the effect of a phosphate insoluble in 
water and incompletely neutral; and our choice fell naturally on the di-oalcium 
phosphate, which is capable of absorbing an equivalent amount of a base to form 
a tribasic phosphate. * 

Deficiency diseases, e.g , heri-beri, pellagra, it is stated by Athkkton Sbidrll, of the 
Hygienic Laboratory, F.S. Public Health Service, are being treated successfully by a 
preparation of a suitable vitamine obtained from yeast. Washed, pressed and autolysed 
brewers* yeast is filtered and treated with Iiloyd’s colloidal aluminium silicate reagent, 
and the residue finally obtained after syphoning and desiccation is administered. 

1 Experiments dealing with the use of di-calcium pliospliate and of “ Phospho-gelose " will 
be described in the next issue. 
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The Employment of Electric Power in Sugar 

Factories. 

By H. W. VAN DER LEE.’ 

(Specially translated by Ed. Koppeschaar.) 

Generation of Electrical Current. 

When a metallic wire (a conductor for electrical currents) is moved througli a 
magnetic field,* a 'potential is created in this wire. This potential, the force which 
produces an electrical current, is called electromotive force (E.M.F.). The E.M.F. 
depends on the velocity with which the field is crossed by the conductor (the wire). 
In Fig. 1 the wire, a b c can wind round a shaft M 3f, and while rotating it 
crosses the lines of force, indicated by arrows. In the parts, ab and ai, which 
cross the lines, an electromotive force is generated, which may yield a current 
whose direction wo can ascertain as follows:— 

Holding the thumb of our right hand in the direction of the wire, the first 
finger is that of the lines of force. Then the middle finger indicates the direction 

of the current. If the wire moves as the dials of a 
clock, the E.M.F. moves in ab as indicated, in cd the 
reverse. The sections ad and be do not cross the lines 
of force, and therefore no E.M.F. is generated in 
them. 

When the wire coincides with A A' no lines of 
force are crossed, and the E.M.F. is zero at that 
moment. Kotating further on, with an angle of 90°, 
when the winding is perpendicular to lmoAA \ the 
field is crossed by the perpendicular wire, and the 
E.M.F. at that point is largest. Rotating further 90° 
again. A'A is reached once more, and the E.M.F. 
will be zeio again. The wire uhy however, will then 
have taken the stand of cd, as will be seen in the 
figure, and the current is just opposite of what it was 
in ah. 

At the same moment cd has passed A , and again 
the direction of the current generated in it has been 
reversed. Recapitulating, we shall see that for one 
rotation of the winding, the E.M.F. grows from zero 
to a maximum, then diminishes to zero, changes its 
direction, grows to a negative maximum, to become 
zero once more. 

When we resolve the velocity of the circumference of the winding at a given 
point where it makes a certain angle with line A A \ into two components, one in 
the direction of the lines of force, and the other perpendicular to the first (see 
Fig. 1), then the number of lines of force which are crossed by the wiie will 
depend upon that component of the velocity which stands perpendicular upon 
them. 

The horizontal component, parallel to the line AA \ equal to the E.M.F., 
stands in direct equation to the sine of the angle which was passed, starting from 
line A A'. The maximum value of the E.M.F. is equal to the product of the 
E.M.F. multiplied by the sine of the angle which it has passed through. 

1 In Tydschrift, iyi5-ib. Nos. 11, 12, and 13. 

* This action may be studied by using a permanent magnet, iron filings, and a sheet of 
paper. The so-called magnetic lines of force will then be clearly seen.—[T banslatok.] 



Fig. 1. 
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In Fig. 2 a circle is shown with a radius equal to the maximum value of the 
E.M.F. A sine-line constructed from this circle sliows the E.M.F. and how it 
continually changes, from zero, A (angle = zero, sine = zero) to maximum, 
and decreases gradually to A\ where it is zero again. Becoming negative, it 
reaches its maximum negative value at 5^, and becomes zero again at A, where 



the same process is begun over again. The time needed to go through the whole 
cycle, until the moment that the status quo ante is reached, is called a period, A 
period amounts to, and coincides with, one revolution of the winding, or, in other 
words, with a traversed angle of 360° (electrical degrees). 

In Fig. 3 the winding is wound round an iron drum, which revolves between 
the north and south poles of a magnet, N and Z. Here the same reasoning holds 
good, and the E.M.F. will he largest at the centres of the poles, and zero when 
the winding stands perpendicular to the direction of the poles. 

Alternating Currents and Machines. 


That the currents created by the E.M.F. in those circuits are called alternathaj 
currents will be readily understood after the foregoing. With each complete 
rotation of the winding the direction of the current will bo changed twice. 

This current, alternating as it is created, may be tapped by simply cutting 
the winding in the centre of he into two, and uniting the two ends thus formed 
with two slip rings. Brushes resting on those slip rings 
and connected with a wire will conduct the current 
(see Fig. 3). We may thus put the current to various 
uses. 

For instance, we may generate light with it, by 
making use of the property of a carbon thread or 
metallic filament which offers such a resistance to the 
passage of the current, that it is set aglow, and con- 
^ I sequently gives off light. 

By using currents at 50 periods per second (in 
which the direction of the current will change 100 
times within a second) the human eye is insensible to the numerous vibrations 
of the light caused by the sine-line variation of the E.M.F. Fifty periods per 
second means that the wire, the circuit, the winding, the armature, or other 
conductor in which the current may be generated, must pass a north magnetic 
pole 50 times per second, and also 50 times a south pole. If only one north 
and one south pole are present, the armature, the rotor, must make 50 revs, 
per sec., amounting to 30(K) revs, per min. 

The modern steam-turbines do reach this speed, but for all the other power 
producers, such as steam-engines, gas and oil motors, a far lower speed is the 
rule. 

Therefore dynamos producing alternating current, or alternators as they are 
called, are generally equipped with more than one pair of poles. Thus, in order 
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to produce an alternatiog current of 60 periods per sec., this velocity will 
amount to:— 

For an alternator with 1 pair of poles = 2 poles, revs, of armature 60 p.s. rr 3000 p.m. 
>> M »» ^ »» ^ »> >» 25 p.s. zzi 1500 p.m. 

M >1 >> 3 ,, =6 ,, ,, 16‘7p.8.= 1000 p.m. 

♦> j) >1 4 ,, =8 ,, „ 12-6p.8 =: 750 p.m. 

and so on. 

In large municipal power stations horizontal steam engines up to 2600 H.P. 
are used, coupled direct to alternators possessing 28 pairs of poles or 56 in all, and 
running at 1*8 rev. per sec. equal to 108 revs, per min. 


Alternators with Potatinq Magnets. 

When tlie slip rings are replaced by a collector or commutator, the brushes 
resting on the collector tap a direct current. The generators for this direct 
current, commonly called dynamos, are usually designed in such a way, that the 
magnet stands still while the winding or armature revolves. For alternators, 
however, the method is reversed ; here the armature stands still, and the magnet 
revolves within it. The former is then called the stator, the latter the rotor. 

No slip rings are necessary to tap the alternating current; instead, solid bars 
are employed. Where the armature is not revolving a very obvious advantage 
is obtained from the fact that the insulation (a very necessary factor where the 
potential often reaches ](),()()() volts) will not be so easily damaged. 

The polos of the magnet or rotor are not permanent, the magnet being built 
up of iron cores provided with windings. A direct curient, sent through these 
coils, magnetizes the cores. This current is tapped by slip rings and brushes on 
the shaft, and is generated by a dynamo coupled to the same shaft. 

The amount of energy thus needed to excite the generator should not exceed 
5 per cent, of the power of the generator. Moreover, the voltage of this current 
is low, being usually 60 to 100 volts, so that the insulation does not need to be 
very elaborate. Thus in order to excite a generator of 100 kilowatts, an exciting 
dynamo of o kilowatts will be sufficient. 


Three-phase Alternating (Current or Rotatory Current. 

The name rotatimf current is often misunderstood. In Fig. 4 an alternating 
generator is sketched, of the type universally constructed nowadays. The magnet, 
an artificial one, magnetized by an independent direct current, revolves in 

the centre, and is thus a rotor. The surround¬ 
ing aimature, in the combined circuits of which 
we desire to generate a current, stands still; it 
forms a stator. The magnet is equipped with 
only oue pair of poles, which must therefore 
revolve 3000 times per min. in order to generate 
an alternating current of 60 periods per sec. 
The armature is equipped with three sets of 
coils in lieu of one (as in Fig. 3). 

As the pole-wheel stands in the sketch, the 
maximum E.M.F. will be excited at 7-i'. When 
the polo-wheel has rotated a further angle of 
120°, the maximum E.M.F. will be excited in the coils Still moving 120° 

further on, as indicated by the arrow, a maximum E.M.F. will be generated 
in coils 
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For each one of those maximum F.M.F. Fig. 2 represents the sine line. 
When we unite the three lines for the three currents, Fig. o will repi’esent their 
course. They will appear shifted one after the other. One such is called a phase. 




Fio. r>. 

As 80 f)n as more than one circuit is present, there is more than one phase, when 
the current is giaphically brought into line. In our case, Fig. 4, with three 
distinct coils, the current is called a three-phase alteritaitny ciirrerd. 

The polewheel shifts, while revolv¬ 
ing, from 1 to from 2 to 5, and from 
3 to i, but the sets of coils, as will be 
notic<al, are 60° apart. Hence, if the 
distances between the coils shift 90°, the 
result will bo two-phase current, if 60° it 
will be three-phase current, if 60° six- 
phase current, and so on. In order to 
excite the maximum E.M.F., the pole- 
wheel must tuni in the Hrst case 90°, in 
the second case 120°, in the third case 
150®, and so on. Thus currents of any 
number of phases could be devised, but 
for sound reasons the three-phase current 
has been chosen as the fittest. 

Fig. 6 (loft side) shows an alternating 
current generator, or rotating current 
generator, identical with the one in Fig. 4. 
From the sots of coils, 1-1'y 3-3 \ 

extend wires to corresponding coils in 
another machine. Fig. 0 (right side), with 
corresponding windings, and provided 
with a rotor. This machine on the right 
side represents a rotatory current motor. 

When we follow the courses of the 
currents between the coils, i-i', of both 
machines, representing a complete cir¬ 
cuit, we see that where the maximum 
E.M.F. goes through 1 and V on the 
generator, the same maximum E.M.F. 
will go through the corresponding points 
in the coils in the motor. In the other 
coils, 2 and 5, of the generator, current 
will also be excited, and will create a magnetic field in the motor, as indicated 
by the dotted lines. The six wires making the winding of the stator from 
the motor form, at that moment, a magnetic winding round a horizontal shaft. 
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If a piece of iron be placed within the stator, which can revolve round a 
shaft through the centre, then, influenced by the magnetic field, it will take the 
position indicated. II gives the moment where the polewheel of the generator has 
turned 60°, and the poles are just opposite 3-3*. The wires, 7, 3' and are now 
opposite the north pole, 1', 3 and 2* opposite the south pole of the polewheel, 
giving a current as indicated. The direction of the magnetic field, excited by the 
cun’ents in the motor, has changed as well, the centre of the imaginary magnetic 
winding formed by the six stator wires having shifted 60°. The soft-iron-core 
follows this shifting, and revolves 60° similarly. In III the polewheel of the 
generator has rotated further and stands perpendicular to the first situation. Only 
in .^^-^''and 3-3' will currents be excited, while 1-1' remains ciirrenfless. The 
corresponding process takes place in the motor, and the iron-core will again 
change its place, as indicated. 

Thus the magnetic field continually changes and rotates. The terms rotation 
field and rotatory current are derived from it. 


Connexions for IIotatoky Curuents. 

The generator in Fig. 6 has three coils or circuits, independent of each other. 
In practice a manifold of three sjiools is provided, and each one is built up of a 
great number of wires. Thus a far greater ofliciency is obtained. Three circuits, 
eacli with two terminal bars, have in all six terminals, connected with six corres¬ 
ponding terminals in the motor. In Fig. 7 these three circuits with their six 
terminals are given diagrammaticall 5 \ 

For ligliting ])urposesthe crosses show how lamps are inter-connected in the 
so-called six-wire s^^stem. A switchboard with bus bars distributes the current. 
A main wire connecits the generator with these bars, furnished with main switches 
between machine and bars, in order to protect the machine against overload. 



Fio. 8. 


From the bus bars the various 
wires tap the current to the motors, 
glow-lamps, etc., which wires in 
turn are protected also by safety 
fuses. For the six-wire systems, 
however, the switchboards and con¬ 
nexions would become too costly 
and complicated, and it is a simple 
matter to make the number of 
wires smaller. 

When we unite the starting 
points of the throe windings to 
one terminal bar, a star-connexion 
is obtained (see Fig. 8). As the 
same voltage is excited in each of 
the windings, the same voltage will 
also exist between each of the ter¬ 
minals of the three-phase wires 
and the star centre, and we may 


connect lamps a, as indicated, between the phase wires which are connected with 


the outer terminals and the zero wire, connected with the star centre. 


When the phase-wires are equally loaded, the total sum of the currents is 
zero, and therefore the return current will be zero as well. When they are 
unevenly loaded, the return current may be small, for which reason this zero wire 
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is often made of small diameter. We may connect the lamps also, as it is done 
at 6 , without making use of the zero wire at all. The potential between the 
outer terminals is larger than that between one outer terminal and the star 
centre. If we call the latter the star voltage, then the combined potential between 
the outer terminals will mutually amount to \/3 or 1*73 times the star voltage. 

In Fig. 5 the star voltages are represented by the arrows of equal 

length, with 120 ^ between them. The combined voltage is Represented by the 
length of the connexion line between E^ and E^, equal to \/3 X E. The length 
of E^ also represents (see Fig. 5) the maximum value of the star voltage, as well 
as likewise the maximum value of the combined voltage. 

Fig, 9 finally gives the three-corner connexion where the number of wires is 
reduced to three. The total of the currents generated in the three wires is, at any 

any moment, zero. Thus no cir¬ 
culating currents are created in 
the closed circuit. Generators, 
connected in three-corner, are 
equipped with only three terminal 
bars and no star centre. Gener¬ 
ators connected in star may have 
three or four bars, depending on 
whether three or four wires are 
used. Of late the four-wire system has been given preference again for large 
centrals. A higher voltage saves wiring material.' In new centrals we find a 
star voltage of 220 volts for lamps, and a combined voltage 1*73 times a.s large, or 
380 volts, for connecting with motors. 

The zero wire is then connected with the earth, and the potential will not be 
higher than 220 volts, thus not ofi’ering any danger. 

^To be continued.) 
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It was officially announced the other day that Lord Devonpokt had been appointed 
Chairman of the Royal Commission on the Sugar Supply in the place of Mr. McKenna. 
Two other vacancies on the Commission, caused by the retirement of two members of the 
late Government, have been filled by Mr. Austin Taylou and Mr. Geokgk Ernkkt Mav. 
Mr. Taylou, a retired Liverpool shipowner, is keenly interested ^in home beet sugar 
projects, while Mr. May is Secretary of the Prudential Insurance Co. 


The recent restriction on the use of sugar for confectionery in the United Kingdom 
affects the sales at some 200,000 retail shops. In normal times about 400,000 tons of sugar 
are used per annum by the sugar-using industries of the kingdom, half of it by the sweet¬ 
meat and chocolate manufscturers. 


A Report of the Laboratory of the Inland Revenue Department at Ottawa on fertilizers 
submitted for examination during 1916 shows that out of 366 samples, 330 were found to 
meet claims fully, 18 others mot claims by “ compensating value,” while 8 were passed as 
being only just below standard. As regards those which possessed ” compensating value,” 
it was sufficiently evident that many manufacturers confounded the terms available and 
soluble as applied to phosphoric acid. But generally speaking there was evident a desire 
on the part of the manufact irers of fertilizers to live up to claims made; and it was noted 
that the claims for content in potash were in many cases reduced, in keeping doubtless with 
the scarcity of potash salts due to war conditions. 

1 According to the law of Ohm, (7— the diain. of the wire can bo made smaller. 
ITranslator.] ^ 
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Correspondence: 


CONBENSINa SYSTEMS. 

To THE Editor ‘‘The International Sugar Journal.” 

Bear Sir,—In reply to Mr. Renton regarding the ratio of expansion from atmospheric 
conditions to a vacuum or a lower absolute pressure than the atmosphere, I would suggest 
that neither C'hailes’ law nor Boyle’s law is correct taken singly, but all calculations 
should be done with a combination similar to the manner described by Mr. Hamill in his 
notes on “ Air in Condensers.” 

For practical use it is quite sufficient when converting from atmosphere to vacuum in 
such calculations on the sugar estate, to use Boyle’s law, and if one cares to go fine 
enough, to correct it with Charles’ law. The volume of air from condensers has received 
no small attention from makers, especially with regard to the extraction of the air at a 
point near the entrance to the injection water inlet. 

Mr. Hamill’s article is particularly of value in this respect. 

With regard to the statement that the volume of air for pipe calculations to be 
extracted will be 10 times the displacement of the pump, this is obviously an error, the 
volume being equal to the pump capacity. 

What Avas intended to bo said was that the amount of air by volume at atmospheric 
pressure would have to be corrected to allow for the expansion, and at the figures given to 
an extent of 10 to one. 

Yours faithfully, 

Frank Coxon. 


Review of Current Technical Literature.' 


The ^oderlund and Boberg System of Evaporation by Thermo- 
(’oMPREsaiON. Anon, ^ The Tnaea Eiujineering Supplement^ December 
‘JiHh, J916, 

In the new plants in lieu of depending upon boiling under diminished pres¬ 
sure for the recovery of the latent heat of the vapours, the inventors rely upon a 
diametrically opposite method, and the latent heat is returned and utilized in the 
same evaporator to effect further evaporation. Tlie rise in temperature is effected 
by mechanical compression of the vapours which is so far carried out as to give to 
the vapours evolved just sufficient increase of temperature to render them again 
available for causing additional volumes of liquid to boil under similar conditions 
in the same heating element. Thus, the vapour evolved by the liquid is rendered 
available as a heating medium merely by imparting to it, by mechanical means, 
the “step-up ” of temperature needed for its re-use. 

In order to follow out the method, it may be convenient to take a theoretical 
case in which water is boiling in the evaporator at atmospheric pressure. The 
steam having a temperature of 100° G. contains in every kg. d'S9 calories of latent 
heat. This steam is withdrawn and is compressed, so that its temperature is raised 
to (100 -1- C. It 18 then passed back into the heating element, and is capable 
of being condensed upon the heating surfaces, because of its rise in temperature. 
In becoming condensed, it parts with its 539 calories of latent heat, which are 
transmitted to the liquid surrounding the heating element, and consequently effect 
the evaporation of some of this liquid. Here the recovery of the 539 calories 
becomes possible by the small number of calories imparted to the vapour by 

1 This Review is copyright, and no part of It may be reproduced without permission.-- 
(Editor, LSJ.) 

8 I SJ., nU3, 344 ; 1914, 488, 676; 1915, 337, 191f3, 195. 
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compression, or by the expenditure of the requisite amount of mechanical energy. 
This amount of energy may be represented by the multiple of x (the rise in tem¬ 
perature) and of the compression energy needed to raise 1 kg. of steam 1°C. in 
temperature, or the multiple of x calories and 1*4. The smaller the value of x the 
greater will be the economy of the j)rocess. Other imj)ortant factors will be the 
power employed in compression, the heat rejected from the system in the hot 
condensate, and the radiation losses. 

Unless the temperature difference between the boiling liquid and the heating 
steam is kept extremely low, there would be no economical advantage bedween 
the present system and many others of a similar character, because of the high 

power consumption for com¬ 
pressing. But if this difference 
can be reduced to li" or 3“ C., 
the process is bound to show 
excellent results. In the plant 
under notice the plan has been 
adopted of distributing the 
liquid upon the heating surfaces 
in the foim of a tilm, and thereby 
difficulties with regard to the 
tempiirature-difference ar(‘over¬ 
come ; for it is found that by 
causing the liquid undergoing 
evapoiation to traverse the 
heating surface as a thin and 
rapidly moving film a difference 
of only 1*^0. will in certain cases 
suffice, while the extreme range 
of temjieratuie necal not exceed 
2° or 3^ C. In all bulk and 
climbing film opeiatmns several 
degiees of temperatnre-diffor- 
(uice must be devoted to the 
production of motion and ebul¬ 
lition in the liquid, but by the 
use of the film the working 
temperatnro-diflerence is re¬ 
stricted to that rtniuired for 
simple h(Mit transfer. By means 
of a rotary compressor of good 
design an efficiency of 70 or 
oven 75 per cent, can be attained, and the inventors employ the internal com¬ 
bustion engine for the production of the motive power. 

When this system is used for the purpose of coiiceutratiou, other conditions 
may come into play. It appears that in all these cases, due allowance being made 
for the higher boiling points when the liquid becomes more and more concen¬ 
trated, the apparatus gives very economical results. 

A plant on this system is being erected in Sweden for the recovery of the 
chemicals from the waste liquors from wood pulp manufacture, and it seems likely 
that the process may be available for the concentration of many varieties of trade- 
waste now considered incapable of treatment. 
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Description oj the Evaporator. —In the accompanying diagram details are given 
of the plant as applied for simple purposes of distillation. The evaporator com¬ 
prises a ttill shell A, the greater portion of which is taken up by the calandria B. 
The tubes, have each a nozzle at the top for distributing the water. The liquid, 
which is raised by a pump F, from the lower portion O, of the shell A, is fed 
into the tray H, formed at the top of the calandria B, and, passing through the 
nozzle of each tube, is spread as a thin and rapidly moving sheet over the inner 
surface of the tubes 0. 

The liquid collects again at the bottom of the shell, fresh liquid being supplied 
by the constant level feed /, to be returned by the pump F, to the distributing 
tra}' //, at the top. The steam given off from the films on the insides of the tubes 
and separated from spray by the baffles J, in the base of the shell, and by the 
tangential disposition of the steam entry to the steam main A", leading to the 
compressor />, passes to the compressor. The required quantity of “ make-up 
steam ” is added to it on its way by a pressure-controlled automatic steam inlet, M. 
The compressed steam enters the space round the tubes (y\ and becoming con¬ 
densed on them is drained off as hot water through a steam-trap N, connected to 
a counter-current regenerator O, through which the cold feed flows to the 
automatic food valve f. The small volume of non-condensible gases which is 
not driven f)ff from the feed Inpiid through the blow-off Q, at the hot end of the 
regenerator 0, is cleanul out of the steam space by jieriodically blowing off a 
little steam, or bj' permitting a small continuous leakage of steam out of this 
space. The compressor is driven at a constant sjieed by spur gear from a shaft- 
belt, which may be driven dir(»ct from a gas engine working, for instance, in 
connexion with a small suction-gas plant, or by an oil engine. The exhaust in 
either case passes to a small boiler geneiating the “ mako-up steam.” 

Eepout on Sugah: Modification oi- the Original Clerget Double 
P oLAHi/ATioN Procp:s8 ; Use of Invkrtase as Hydrolyst in the 
Double I’oLAUiZATiON l^RocESS. C. A. Browne- Journal of the 
nation of Ofiinal Aijriniltnral Chetnists^ 1J16, 2, No. 5, 

MoJificatmn of the Ornjinal Vlenjet Double Polarization Method. —In the 
original Plergct process the sugar solution is diluted with the hydrochloric acid 
used for inversion from 50 to 55 c.c., wdiereas in the Herzfeld modification the 
dilution IS from 50 to 100 c.c., ho that errors of leading are in the first case 
increased by only ono-tunth, but in the second are doubled. Notwithstanding 
this advantage in favour of the old procedure, the experience of chemists has 
indicated that it possesses a certain unreliability, one cause of which has been the 
neglect of the very serious point of considering the diminution of volume of the 
55 c.c. taking place during inversion, this being due to: (1) the contraction on 
inversion, which for Idgrms. in 55 c.c. is about 0*25 c.c.; (2) the increase of 
temperature on adding the hydrochloric acid, namely about 3*{P 0.; and (3) the 
evaporation of water from the m^ck of the flask during inversion, this depending 
upon the diameter of the nt^ck of the flask, the time and the temperature of 
inversion. Now the combiiuRl influence of the three factors causes the volume of 
the 55 c.c. of solution at the end of inversion to be about 0*33 c.c. too small, using 
the half-normal w^eigbt of 13 gnus. 

These sources of error, Dr. Browne points out, are easily overcome by 
making up the volume to 55 c.c. after and not before inversion, more accurate 
results thus being secured than by any modification involving diluting to 100 c.c. 
Inversion may be carried out at room temperature, details of the proposed procedure 
being as follows:— 
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Using a 50-56 c.c. flask, 5 c.c. of concentrated hydrochloric acid are added to 
50 c.c. of the sugar solution, and after standing at laboratory temperature over¬ 
night the volume is completed at 20® C. exactly to 55 c.c., the solution being mixed 
and read also at 20° 0. During inversion the temperature is controlled by a 
thermometer placed in a similar flask containing 55 c.c. of blank solution. After 
increasing the inversion reading by one-tenth, the percentage of sucrose is 
calculated by the following formula when the normal weight of 26 grms. has been 

g ^ 100 


B) 


144-9 — 

A and B being the direct and inversion readings respectively, and t the tempera¬ 
ture of the thermometer. And this formula, corrected for differences in the specific 
rotation of invert sugar with varying concentration when less ,than 26 grms. per 
100 c.c. are used, becomes: 

100 {A — B) 


S : 


144*9 


I — ~ ~ — 0-01 1^144-9 — — [A— 4^) J 

which, if the temperature of observation of the inversion sending be 20°C., becomes: 
y _ 100 {A — Ji) 

164-9 — 0-Ul [164-9 —- {A — B) ] 

Application of Modified Clerget Procedure to So/utious of Sticroae avd Dextrose. 



Dextrose, 

Direct 

Invert Polari¬ 

Tein})cra- 

Sucrose (►S’) 


pei- 

Polari/atioii 

zation (/?) 

turc (0 

per cent 


No, 

100 c c 

U) 

(corrected). 


Found 

Taken. 

1 .. 

4-8 

. 91-70 . 

— U-88 

20 

7696 

76-92 

2 .. 

4 8 . 

. 72-46 . 

— 6-06 

20 

67-70 .. 

67-69 

3 .. 

4-8 . 

. 63-16 . 

-f 1-60 

20 

38-46 

38*46 

4 .. 

4-8 . 

83 90 . 

. + 8-20 

20 

19-23 .. 

19*23 


Formula corrected for vary my concentration .—That it is of importance to use 
a formula correcting for difference in the rotation due to the varying concentration 
may be seen from the above table in the case of No. 6 determination, which gave 
38-45 per cent., but would have been 38-21 per cent., namely, 0*24 per cent, less, 
had the formula made no allowance for change of rotation with change of con¬ 
centration. In this connexion Dr. Bbownk, as referee for sugar of the A.O.A.O., 
urges that the Association should adopt a modified Herzfeld formula, or the 
Herzfeld table of factors, in place of the uncorrected formula, now prescribed, and 
this should be done by means of the following formula, based upon the difference 
between the direct and invert polarizations:— 

100 {A — B) 


S = 


142-66 ■ 


-1. —0-0065 
2 


[l42-G6— ^ 


which for 20°C. is simplified to : 
S = 


100 (A — B) 


132-66 — 0-0065 [132*66 — {A — B) ] 

Use of Invertase aa IJydrolyat ,—In analysing mixtures of sucrose and invert 
sugar by the double polarization method, it is possible to correct by means of an 
empirical formula the error caused by the change in the specific rotation of the 
levulose due to the acid added; but such a method is not adapted to the examina¬ 
tion of complex mixture of optically active substances. Of late, therefore, the 
efforts of chemists have been directed towards finding a method by which the 
direct and inversion readings can be made under similar conditions. Of the 
various methods that Dr. Bkowne has tested in this connexion, the one which has 
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given the most satisfactory results is that using invertase as hydrolyst, following 
the procedure adopted by Hudson.^ It has been applied to solutions of sucrose 
and invert sugar, and the results show that it gives far more accurate results than 
the method of acid inversion for the purpose of commercial analysis. It requires 
care and watchfulness; the preparation of the invertase solution is somewhat 
troublesome, and a blank analysis upon a weighed amount of pure sucrose must 
be carried out with every set of determinations. Nevertheless the process is 
invaluable as a control upon the accuracy of the method of acid inversion, 
being therefore now recommended for adoption as a provisional method by 
the Association. 

Kepokt of thk New York Sugar Trade Laboratory for Year ending Dkcbmber, 
1916. C. A, Browne, New York Sugar Trade Laboratory y Inc.y 79y Wall Street y 
New J orky U. S A . 

l)r. Browne reports that, as in previous years, 2 the constant temperature laboratory 
for polarizing sugars at 20°C. (68°K.) has continued to give satisfactory service. The cost 
of operating the refrigerating machinery for 1916 was J127*65 for 1612 K.W. hours of 
electric current, and $10*63 for 10,630 cub. ft. of water for the condenser, making a total 
of $138*28, and artificial cooling was necessary upon 111 days. In addition to its regular 
routine, the laboratory has done work, as in previous years, upon certain research 
problems. The investigation of the causes, which influence the deterioration of raw 
sugars, has been continued, and a report of this work was presented before the September 
meeting of the American Chemical Society. During the year under review, altogether 
22,334 samples of sugar were polarized, compared with 19,924 and 17,634 in 1915 and 1914 
respectively, and the average reading was 95*30® as compared with 95*04® and 95*16® in 
the two previous rears. 

Note on Polarimetuic Hhadings. L. Baissac, Bulletin de la Societe dee Chxmxetee de 
Mauricey 1916y 7, No. 4^ 

When examining a sugar solution in the saccharimeter, it very often happens that if 
after a fust reading the tube containing the liquid be turned on its axis an angle of 90®, 
a second reading will differ from the first by several tenths of a degree, and sometimes the 
writer htis observed differences of 0*4 and even 0 5. This is due to the glass cover discs 
not being absolutely parallel, so that the thickness of liquid is not the same with the two 
positions of the tube. It may also arise from the fact that the tube may not be quite in 
the optical axis of the saccharimeter, the copper trough not being properly set. It is 
recommended that two readings be always made, and that the mean of these be taken as 
the obHer^atioIl. 

The Total Destruction of Pentoses during Alcoholic Fermentation H, Pellet^ 
Comptes rexidusy 1916, 163, S74’^76. 

If a mixture of 200 grms. of beet molasses and 1-2 grms. of arabinose or xylose in 1 
litre of water is foimented by 6-10 grms. of top or bottom yeast at 28®-30® C., it is found, 
after 2-2J days when all action has ceased, that 10-20 per cent, of the pentose has dis¬ 
appeared. If, on the other hand, instead of using only one lot of yeast, a fresh amount of 
6 grms. is added each day, it is found that the whole of the pentose has been eliminated. 
By increasing the amount of the yeast added at the first to such an extent that the fer¬ 
mentation is complete at the end of 24 hours, none of the pentose is decomposed, but 
during a further lapse of time the pentose slowly disappears. With cane molasses the 
fermentation must be carried out in such a way that it is complete at the end of 6-12 
hours, or there may be a loss of any pentose present. By this method the author has 
proved the presence of a reducing sugar, probably glutose, in cane molasses, which is not 
acted upon by yeast, whatever may be the amount used, or the duration of its action. 

J. P. 0. 


^l.S.Ly 1910, 192 *1916, 187; 1916, 286. 


141 



Review of Recent Patents.^ 


UNITED STATES. 

CmcuLAiiNG Ubvicb fok Vacuum Pans. Auguste Krug, of Etr^paguy, Eure, France 
(Assignor to La Societi Anonyme des Etablissements Alfred Maguirit of 
Charmes, near La Fere, France). 1,179,636. Patented, April 18th, 1916. 

As will be seen in the drawing, the circulating device is constituted essentially by a 
vertical tube 1 of cast-iron or any other suitable material provided at the side of the 
calender 2 of the boiling apparatus; the tube i being closed at its upper end and com¬ 
municating at its lower portion at one or two points with the bottom part 3 of the vacuum 
pan. h urther, the tube 1 ooinmunicates with the calender by means of a certain number of 
pipes while in the interior of the tube 1, rotates a shafts provided wdth helical blades6’, 
6 situated between two of the communicating pipes 4- a« shown in the drawing. The 
pipes 4 are arranged in such a manner as to correspond with the interior anaiigement of 
the heating surface and with the different stages of the boiling operation; granulation, 

feeding rich syrups, and feeding syrup-water. 
The screw rotates at a suitable speed (generally 
40 revs, per min.); movement being transmitted 
to it by any suitable arrangement, for example, 
as shown in the drawing, hy a worm 7 and 
helieoidal gear-wheel 3 , while the worm may 
ho driven by belt or hy an electric motor. 

Tho operation of the circulating device is as 
follows.—As soon as the boiling mass reaches 
the first communication pipe, the circulating 
device is put in operation. It will easily bo 
seen that the mass which is moved downward by 
tho first screw toward the bottom of the vacuum 
pan causes an (jncrgctic stirring in tho latter. 
From this results a more rapid and moie com¬ 
plete action on the mother-liquor as regards 
sugar crystals; in other words, the crystals form 
better and increase more quiddy than in similar 
apparatus as known up to tlie present lime. In 
proportion to its rise in the apparatus, tho boil¬ 
ing mass reaches the level of the second and 
then of the third communicating pipe ; it is 
then acted upon hy the screws b' and successivo 
screws of the circulating device which discliarge 
it downward. Movement consequently is set up 
right through tho apparatus; the mixture is 
thus perfect, and crystallization very active 
owing to the movement imparted to the boiled mass which agitates the crysials formed 
at the middle of the mother-liquor 

In order to avoid loss of heat, the circulating device may be surrounded by a non¬ 
conducting jacket; or a double steam jacket may also be provided for the same purpose. 
The pipes 4 m the drawing, communicate freely with the interior of the vacuum 

pan, or be provided with closing devices, which allow, if necessary, of shutting off of the 
circulating device from tho boiling apparatus. Instead of a single circulating device, two 
or a greater number may bo provided at different points in the circumference of tho 

1 Copies of bpecillcatiouh of patents with tlieir drawings cau be obtained on application 
to the following.- Kingdom: Comptroller of the Patent Office, SoiiUiaiiipton Puildings, 
Chancery Lane, London, WC (pi ice, Od each) Untied Staien' Commissionei of Patents, 
Washington, DC. (price ft cents each). France: L’liuprimerie Nationale, 87, luo Vieille du 
Temple, Paris (price, i fr. Oft c. each). The date given in the heading of specifications is that 
of the application of the patent. 
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boiling apparatus, when the diameter or arrangement of the latter requires it, in order to 
obtain energetic stirring in the interior of the boiling mass. 

It is essential to keep the denser concentrates separate from the lighter ones, and only 
use the latter for stirring up the mother-liquor to modify the quality of the crystallization. 
This latter result is obtained by means of the regulating valves. It will be seen that the 
valves 9 can be used to control the circulation in various ways. 


CoNTiNuors Manufacture op Starch Glucose or Allied Products. Clarence L. 

Sovereign and Adolph W, H, Lenders, of Waukegan, III. (Assignors to 
The Corn Products Refining Co, of New Jersey, IJ.S.A.). 1J8S,408. 

Patented May 16th, 1916. 

In desciibing the process as “continuous,” it is meant that the syrup is discharged, 
not in batches as has ordinarily boon the case hitheito, but while the conversion of the 
unconverted starch is in progress, the fresh starch being similarly introduced to make up 
for the discharged product without interrupting the conversion taking place in the 
converters. 

Kcfcrring to the illustration, the starch is continually supplied to a tank A through 
the pipe being first mixed with a suitable acid water. An agitator 7 may bo employed 
to thoroughly mix the liquor in the tank A and to break up any lumps of starch. A 
steam cful 8 heats the liquor in the tank. From the tank A the liquor is pumped by the 
pump 9 through the pipe lu, and perforated ring 11 into the converting vessel i?, the 



latter being provided (preferably at the bottom) with the sleam coil 12,, the supply of 
steam to which is controlled by vaUe /J. I’referably the vessel’ B has the steam dome 
14- The liquor from the bottom of vessel B jjasses through a pipe 13 and into a cross- 
pipe i6', which leads into the top of a second converting vessel (\ which is preferably 
provided with the vertical partition 17 extending to within a short distance of the top and 
bottom of the vessel. A j>ipo IS, open at the end, extends from pipe 76* up into the steam 
dome 14 of vessel B. Vessel C discharges into a blow-up pot /7. A pipe 22, controlled 
by valve 23, leads from the bottom of the blow-up pot I) into expansion chamber £, the 
latter being provided with the baffle plate 24 ^ 

The liquor, it will be understood, is heated under considerable pressure in the con¬ 
verting vessels, in pradiev^ about 40 lbs., although this pressure may be varied. The 
apparatus will be so designed that the pressure in the expansion chambei will bo very 
small, for example, I lb. d’lie lupior going from the high pressure to the low pressure 
gives up a great deal of vapour, which is separated in the expansion chamber, the vapour 
going to the steam coil 8 in vessel A through the pipe 25, the converted liquor jKissing 
from the bottom of the expansion chamber to the neutralizer F through pipe 20. A steam 
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pipe ^7 leads from the steam dome of vessel B to pipe S5 and is provided with a valve $8* 
A pipe 29y having a valve SO^ connects vessel C with pipe 27. 

When the apparatus above described is started up, the priming water can first be 
heated in tank A and then be pumped into vessel B. After this the starch mixed with the 
acid water (for example, dilute hydrochloric acid) is heated and agitated in tank A and 
then pumped into vessel B until the desired level is reached, represented by line X. —X. 
During this time the valves 28 and SO are left open, giving a vent from the converting 
vessels. Steam is injected into the liquor in vessel B during the filling of the converters 
and escapes through pipes 27 and 29 into tank A^ where it is utilized to heat the inflowing 
stream of liquor. 

When the liquor in the converters has reached the normal operating level X—X the 
process by proper adjustment of the valves determined by testing at the test cock 21 will 
be carried on continuously. The acidified starch is supplied to tank A, bo as to maintain 
a desired level Y —I'in this tank. The pump is so timed as to introduce j ust enough of the 
liquor into the convertors to maintain the right level so that the vapour spaces above the 
liquor line are in communication throughout the apparatus, and so as to give a rate of flow 
which will insure a proper degree of conversion in the liquor discharged into the expansion 
chamber. The steam supplied can also be regulated to give a proper temperature and 
pressure. Valves 28 and 80 may be closed or partly closed. The discharge valve 23 can 
be set to regulate the outflow from the converters. When a proper regulation of the flow 
of liquor, steam pressure and temperature has been brought about, the product must 
necessarily be uniform, since the conditions governing the conversion are uniform. 


UNITED KINGDOM. 

CoNTKOL OF THE SUPPLY OF LiQuiD TO Ckntkifuoals. Herbert A. Wilson^ of 
1221, Lawrence Avenue, Chicago, U.S.A. 4008. March I3th, 1916. Under 
International Convention, March 13th, 1914. 

A speed controlled governor is provided for the regulation of the feed of liquid, this 
actuating a valve, which, however, opens only upon a predetermined speed of the machine 
being reached. 

R ef erring to the illustration, 
the supply valve 17 has a guide 
18 working in a tube 15^ and is 
connected by a Jink and lever 
to a rod 24, which is actuated 
by the governor gear shown in 
Fig. 4. The machine shown is 
hand-driven, and an extension 
of an intei mediate shaft 27 car¬ 
ries a disc 30 having spring- 
pulled governor weights 33. 

Pins 40 on the weight arms 32 
engage a collar 38 on a sliding 
sleeve 36 splined to the shaft 27. 

This sleeve has two friction 
bevel-wheels 4S, 44 adapted to 
engage another bevel-wheel 4^ 
on a shitft and running in a 
hearing 48. The bevel-wheel 
45 has a flat on its circumfer¬ 
ence, so that contact with the bevel-wheels 4S, 4^ rotates it only about 180®. 

In operation, when the predetermined speed is reached, the weights fly outwards, and 
the sleeve 36 is moved so that the bevel-wheel 4^ turns the bevel-wheel 4^ and its shaft ^7. 
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A crank on the shaft -^7 is connected to the valve-rod whereby the valve is opened. 
The reverse action takes place on the speed falling. Adjustable stops 41 are provided for 
the governor weights, and stops 63 limit tho movement of the shaft ^7. 


Machine fok Hautesting ok Digging Sugar Cane, or other Plants, Hero N, van 
Dijk, of 26, Verhulstfitraat, The Hague, Holland. S4fOSl. December 16th, 
1914. Under International Convention, December 16th, 1913. 

A machine is described for harvesting or digging sugar cane and other plants also 
applicable for making furrows, comprising a tractor having supporting means mounted 
thereon to carry milling cutters and a plough share or plough shares and means driven 
from a motor on tho tractor whereby the implement or implements (i e., the milling 
cutters and a plough share or plough shares) for operating on the soil is moved along the 
supporting moans so that a length of soil may be operated on whilst the tractor is station¬ 
ary, tho tractor being then driven along so that a further stretch of soil may be treated. 

As is shown in the figures, the motor 3 is mounted on a frame S supported by two 
side wheels 4 aud a steering-wheel 6. Supports 7, in which members 0 carrying the tools 
move, are secured to the roar of the frame I’he motor drives the shafts of two inde¬ 
pendent friction clutcrhes 5, 10, the clutch 9 being adapted to transmit power to a shaft II, 
which is connected through bevel-gearing I;2? to gear-wheels 14 operating the running 
wheels 4- The wheels I4 operate through a pawl device, so that the wheels 4 move 
independently. The clutch 10 couples up the shaft 15, which drives shafts 21 , 24 through 




bevel-gearing, the shaft 21 being connected by chain-and-sprocket gearing with a shaft 27 
on which two chain-wheels 2S are mounted, which each drive an endless chain 29a running 
over the rollers 29 on the end of the supports I. Each of the chains 29a runs over two 
intermediate rollers 30 to a chain disc 31, thus operating a milling-cutter 36, which is 
adapted to loosen the soil at the side of the sugar cane roots. 

The shaft 24 operates through chain-and-sprockot gearing a shaft 33, upon which 
are mounted two chain-wheels 33 driving chains passing ovor the rollers 34 and connected 
to the sliding tool supports 6. The sprocket-wheels on the shafts^!, 32 are driven through 
pawls, so that the tools are not operated when the motor is moved forward. In operation, 
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the clutch 10 is thrown in, thus causing the milling-cutters 36 to rotate and to he moved 
from one end of the supports 1 to the other, the carriage being held steady by means of a 
brake 30 ; the clutch 10 is then released and the clutch 9 put in, so that the machine is 
moved to bring a fresh stretch of ground below the supports 1. A plough 36 may be 
attached to the members 6. 

The specification as open to inspection under Section 91 (.3) («) states also that one 
projecting tool support may be used; this subject-matter does not appear in the specifica¬ 
tion as accepted. 

Stirling Steam Boilkh Harold G. C. Fairweathefy of 65-66, Chancery Lane, 
London, W.C. (communicated by The Babcock & Wilcox Co.^ of New York, 
TJ.S.A.). 33,986. December 12th, 1914. 

In Stirling boilers of the 
4-drum three bank type with 
a primary combustion chamber 
unobstructed by an arch, made 
up by the side walls and the 
front wall of the furnace, the 
inventors provide a particular 
type of baffle extending in the 
diieciion of and in front of 
the major portion of the tubes 
of the front bank of tubes 
With this arrangement the 
maximum amount of heat trans¬ 
mitted IS secured from the pro¬ 
ducts of combustion as they 
are brought into contact with 
the senes or banks of water- 
tubes and directed there along, 
a more perfect combustion 
being promoted within the 
furnace than has hitherto lieen 
accomplished. 

Fig. I shows one form of 
boiler in which the front baffle 
IS is arranged behind the first 
row of tubes; other baffles 13, 

15y 16 are arranged as shown. 

The baffle IS may be formed 
entirely of the water-tubes, or 
it may enclose the tubes. A 
superheater may be arranged 
between the banks of the tubes 
5, Gy and the baffles 13, 15 may 
extend from the drums 3, 4 to 
alter the direction of flow of 
the gases, additional baffles 
being provided 

Fig. 8 shows another form 
of boiler in which the front baffle S8e is formed as an extension of a vertical wall S6e. 
The baffles are arranged to cause the gases to flow in the direction indicated by the 
arrows. A dust pocket is formed behind the wall S6e. 

Beet Harvesting Machine. 7. V, Jensen, 10,391. July 2l8t, 1916 ; Denmark, 
July 3rd, 1915. 
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United Kingdom. 


IMPORTS AN1> EXPORTS OF SUGAR. 
IMPORTS. 



Mon'ih 

KNDING 

Two Months ending 


FERllUARy 28TH. 

February 28th. 


1916. 

1917. 

1916 

1917, 

XJnrrfinbd 8i;gaus. 

Tons * 

Tons.^* 

Tons 

Tons.* 

Eussia. 





Q email y . 





Netherlands . 





Belgium. 





France . 




.... 

Austria-Hungary. 





Java . 


60,779 

9 

147,349 

Philippine Islands . 


762 

7,670 

778 

Cnha ... 

64,100 


72,062 


Dutch Uitiana. 


332 

853 

649 

Hayti and San Domingo .. 





Mexico . 





Peru . 

1,483 

6,119 

9,250 

11,645 

Brazil . 

48 

1,084 

49 

5,240 

Mauritius . 

14,888 

1,800 

34,855 

1,800 

British I ndia . 





Straits Settlements. 





Britisli West Indies, British 





Guiana & British Hoiidurus 

330 

2,634 

2,457 

5,194 

Other Countries . 

377 

4 

1,137 

4 

Total Raw Sugars. 

81,227 

73,414 

128,242 

172,659 

Bkkinri) Sugars. 





BuHNia . 




.... 

Germany . 




.... 

Holland. 

62 


4,261 

.... 

Belgium. 

.... 


.... 

«... 

France .! 

• • • • 

i 


1 

A iistria-H ungar v. 





Java ... 


1 1,829 

18 

21,389 

United {States of America ,. 

15,167 

1 

1 50,888 

27 

Argentina. 

1 

1 

j 260 

2 

Mauritius . 

j 3,C65 

1 

! 3,678 

.... 

Other Countries . 

i 42 

j 89 

1 46 

120 

Total Refined Sugars .. 

18,926 

1 1,922 

69,131 

< 21,S39 

Molasses . 

1 2,817 

j 5,425 

11,691 

; 14,3.53 

Total Imports. 

1 102,970 

i 80,761 

199,064 

1 208,651 


EXPORT'S. 



British Kkfinbd Sugars. 

Tons 

Tons. 

£ 

£ 

Denmark . 



— 

.... 

Netherlands . 

.... 




Portugal, A /ores,and Madeira 


.... 

.... 


Italy . 




.... 

Canada ... 





Other C^ouiitries . 

639 

128 

1,888 

273 

Forbion & Colonial Sugars. 

639 

128 

1,888 

273 

Refined and Candy. 

202 

4 

328 

5 

Unrefined . 

40 

87 

! 

160 

Various Mixed in Bond.... 




.... 

Molasses . 

ieo 

6 

*427 

7 

Total Exports. 

941 

225 

2,690 

445 


* CaJoulated to the nearest ton. 
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Tables. 


United States. 



(Willett ^ Qray^ 




(Tons of 2,240 lbs.) 


1917. 

Tons. 

1916. 

Tons. 

Total lleceipts January 1st to February 21st 

. . 

403,184 .. 

390,112 

Receipts of Refined ,, ,, 

Deliveries ,, ,, 


408,205 . . 

386,589 

Importers’ Stocks, February 20th .. 

.... 

6,944 

7,601 

Total Stocks, February 20th . 


192,494 .. 

98,371 

Stocks in Cuba, February 20th 

.... 

174,144 

345,269 



1916. 

1916. 

Total Consumption for twelve months .. 

.. 6,658,607 . . 

3,801,531 

Cuba. 




Statement of Total J^xpokts and Stocks of Sugar, 1914 

-1915, 

1915-1916, AND 1916-1917. 




1914-15 

1915 16. 

1916-17. 

(Tons of 2,240 lbs.) 

Tons. 

Tons 

Tons. 

Exports. 

181,326 

302,205 

207,913 

Stocks . 

123,702 

212,627 .. 

186,666 


306,028 

614,732 

394,678 

Local Consumption . 

7»820 

8,200 

9,700 

Receipts at Ports to January Slst, 1917. 

312,848 

622,932 . 

404,278 


Hovana^ January J917. J- Guma.— L. Mkjkk. 


United Kingdom. 

{Statement of Impohth, Exports, and Consumption op Kpoar for Two Months 
ENDING February 28th, 1915, 1916, 1917. 


Imports. 


Exports (Foreign). 




1915 

1916. 

1917. 


1915. 

1916. 

1917 



Tons 

Tons 

Tons 


Tons 

Tons. 

Tons. 

Refined. 


126,238 

59,131 .. 

21,539 


168 

328 

5 

Raw. 


. 195,590 

128,242 .. 

172,659 


95 

47 

160 

Molasses .. .. 


21,133 

11,691 . 

14,363 


171 

427 

7 



342,96 

199,064 

208,551 


434 

802 

172 






Home 

Consumption. 





1916. 


1916. 

1917. 





Tons. 


Tons. 

Tons. 

Refined .. . 




82,495 


89,906 .. 

28^29 

Refined (in Bond) in tlie 

United Kingdom 


.. 135,629 


109,397 .. 

100,901 

Raw. 




45,476 


21,548 .. 

48,592 

Molasses 




26,922 


12,294 .. 

15,578 

Molasses, manufactured (in Bond) in United Kingdom 

10,697 


10,678 .. 

10,164 


Total 



... 800,219 


243,723 .. 

203,664 

Lea Exports of 

British Refined. 


882 


1,888 .. 

273 





299,337 


241,835 

203,391 
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Notes and Comments. 


Beet Suj^ar Production in the United Kingdom. 

We an* glad to ehroniclo tho attainment of what must Lo considered an 
important stage in tho process of inaugurating on a real scale a beet sugar 
industry in this country. An official committee appointed by the late Government 
last August to go into tho quostioii of our after-war agricultural policy has just 
issued its preliminary report, and in it wo find them warmly advocating the 
establishmont of a hoot sugar industry in our midst, not only as a means of pro¬ 
ducing at home a considerable ])roportion of the sugar wo consume, hut also 
because the connnittcio believe that the introduction of the beet ciop into our 
rotation will increase the yield of othor crops. In short, they agree that such an 
industry will be a contribution of much importance to tlie increased production of 
food stuffs in the United Kingdom, Accordingly, they in go the Govornmont to 
arrange without further delay for a complete teat of the commercial possibilities of 
manufacturing sugar from home-grown beets. 

Asa well-considered statement on tho part of an official body of the value of 
such an industry in our midst this pronouncement is most opportune and welcome. 
It concedes nearly all that the most export advocates of the scheme have advanced. 
The only doubt left in tho minds of the committee is as to whether the industry 
can ho maintained on a profitable basis, for they express tho opinion that no 
experiment on an adequate scale has yet beer, made to establish this fact. That 
is undoubtedly tho case, for owing to the lukewarmness of previous Governments 
it has never as yet been possible to prove from practice what a well-equipj>ed beet 
sugar usine in this country, fed with an adequate and continuous supply of roots, 
can do in comparison with other beetroot sugar industries of the world. Jhit it 
has been held with good grounds by the vast majority of those who have investi¬ 
gated the question that there is no reason why, with a reasonable measure of 
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preference for an infant industry, it should not be firmly established in the end 
and be able to compete with other sources of supply. Elsewhere we publish a 
long letter from Mr. H. F. Easton, a keen advocate of this branch of agriculture, 
who is Consulting Technical Adviser to the British Beet Growers’ Society, and has 
been closely connected with the Oantley factory in Norfolk. He endeavours to 
show what the industry might expect to do at the stait and what the maximum 
cost of the sugar so produced might amount to. He compares his figures with 
those of a model German factory, which were given in our pages some years ago h 
and allowing for higher remuneration to the farmer for his loots, he claims that 
the costs to be expected at the outset are sufficiently moderate to warrant success 
if only reasonable protection is guaranteed the industry for a period of 5 ’'ear 8 . In 
view of what the Government are now proposing to do for other branches of 
British agriculture to ensure stabilit}" of remunerative pi ices for the farmers, 
which can only be done by ensuring them preference over foreign produce, it is 
hardly likely that the one thing needful in onr own case should bo tieated as 
impractical politics. 

As the Government have hoen giving State aid and State supervision in so 
many directions during the pa^t two years whore the necessities of the country 
made it uigent, they might well add one inoie to their responsibilities and make 
the “comjilete test ” themselves. Let them plan and erect in the most favourable 
situation available a beet u&iiie on a sufficiently largo scale, put in charge of men 
who have no patent axes to grind and who have onl}^ one incentive—to employ the 
best tried methods, let them teach the surrounding farmois the value of a beet 
crop not only for itself but as a moans of impioving other crops ; then when the 
factory has got on its legs and proved its piacticahility, let them sell it as a going 
concern to a co-operative body which shall consist primarily of the growers them¬ 
selves and not of outside capitalists. Then we shall have had the host conditions 
for a complete test, and if it fails, even with fiscal preference to aid it, it will be 
time enough to consider sorrowfully that British agiiculturo must dispense with 
one of the most valuable adjuncts which its sister industries on the Continent and 
elsewhere possess. But we are confident it will not fail if the manngemont is 
sound. 

Food Control. 

The Food Controller (Lord Devonport) has been busily engaged the past 
few weeks in dealing with the restricted supply of food. The voluntary system is 
still in force and will be continued as long as possible; but plans are being com¬ 
pleted for some form of rationing if that should be found necessary in the end. 
It is however scarcely possible to ration in respect of food which is partly or 
wholly produced at home, as it is not practicable to prevent the producer living on 
his own produce (fi.f/., in the matter of eggs, butter, poultry, milk, etc.). But the 
principal shortage is evidently that of bread-making material, and it will probably 
be here that a trial of rationing will first make itself inevitable. Still it is not a 
task to be lightly undertaken; it has been estimated that if six articles of food 
were to be rationed and each family were given twelve tickets a week to buy these 
things twice a week, it would need 120,000,000 tickets a week, the production of 
which alone would involve an enormous waste of paper and labour, while the dis¬ 
tribution of the tickets would demand an army of officials taken away from other 
important war work. No wonder, then, the authorities will try any other method 
than that one as long as possible. 


1 1 »S’. J., 1910, 100. 
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Next in importance to bread conies sugar. There has been enough sugar 
coming into the country just lately to provide, apart from the needs of the pro¬ 
fessional sugar users, a ration of Jib. per head per week, but owing to serious 
leakages due largely to excessive buying and hoarding on the part of a selfish 
section of the coiriinunity there is considerable scarcity in various centres of dis¬ 
tribution. Moreover during April it is understood that supplies of sugar coming 
in will bo further restricted till the new Cuban crop commences to arrive, and it is 
possible that the J lb. ration may have to be reduced by one-third, for a time at 
any rate. Since Lokd Devonport has been at the head of the sugar Commission 
he has evidently not been satisfied with the way the available sugar has been 
distributed, for he has appointed a small committee of enquiry to overhaul the 
system at present adopted by the Commission and to report what further steps 
should be taken to arrange the allocation of existing supplies. This committee is 
expected to report in the course of a week or two. 

Jn addition, an Order against hoarding of supplies is in preparation and has 
been expected any day for the past fortnight. It appears that the intentions in 
this respect were prematurely revealed in the press and the country learnt that it 
was conteniplated to foibid the storing of more than a fortnight’s food by any 
household, and to penalize any tradesman who knowingly sold more than that 
proportion to any customer. It was also proposed that the police should have the 
light of entry to a house to search for hidden stores. Possibly the premature 
announcement w'as not without its uses, as many drawbacks and inequalities were 
promptly pointed out; and probably in consequence the actual issue of the Order 
has bof'ii delayed for further consideration of its clauses. 

It has liowover been stated officially that there is no intention of penalizing 
those wlio save from their ration in order to have sugar for preseiwing fruit in the 
coming summer ; whether any extra allowance will be made to the public, when 
the time arrives, for this widespread domestic custom must depend on whether 
the imports of sugar aie thmi moie liberal, but the official attitude in the matter 
is now appaiently more sympathetic than it was a few months ago. 

Further reductions in their sugar allowance have however been inflicted on 
the confectioners. In January their sugar issue was cut down to 50 per cent., 
and this has since been further diminished to 40 per cent. Greater restrictions 
are for the present impracticable, if only for the reason that fighting men are 
declared to have an astonishing appetite for sweets, and indeed the greatest demand 
on the manufacturing coiifoctionors is said to bo for export to the troops. 


The Cuban Revolution. 

After all, the early jiromise of a record Cuban sugar ciop of 3,500,000 tons is 
not to be, on account of the unfortunate outbreak of revolution in the island 
wffiich has paralysed work since the beginning of February. The inability of the 
two chief political parties in Cuba to come to an understanding as to the govern¬ 
ment of the island has apparently led the extremer elements of the party out of 
power to start an insuirection under the leadership, it is alleged, of General 
Gomez, the former president. Unfortunately, there are large sections of the 
native Cuban population which seize the opportunity that a revolution gives them 
to satisfy their natural inclinations to loot and destroy property. Consequently, 
although the reports so far to hand are rather conflicting, it is undoubtedly the 
case that a considerable amount of damage to sugar properties has been done, 
canefields, if not factories, having been fired, while railroads have been paralysed 
by having their bridges destroyed, so that many factories which have escaped the 
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immediate effects of the revolutionary depredations have nevertheless had their 
work brought to a standstill for lack of inward supplies, or through scarcity of 
labour, the usual hands having joined the revolutionuiies. 

One authority puts the amount of cane burned in the fields at over 500,000 
tons; but this is only a conservative estimate as nows is difficult to obtain, and 
the Eastern Provinces are still very much at the meicy of the lawless bands of 
insurgents who having once received instructions from their leaders to try and 
close down the mills as a means of bringing the Government to teims are less 
easily stopped in their depredations by any subsequent rescinding orders. Besides 
the Eastern Provinces, the Central ones, and even that of Havana, have had to 
cope with threatened buriiin«s of fields. 

The latest reports would, however, appear to justify the belief that the worst 
of the trouble is now over, and that there is a desire on the part of the res})onsil)le 
revolutionists to stop military action against the Menocal Government under the 
promise of the United States authorities to superintend a fair i e-election in the 
Oriente Province. The Cuban Government indeed state that every mill in the 
island is now grinding, and they allege that reports of damage to property and 
fields have been greatly exaggerated ; this last may indeed prove to be the case, 
but })rivate advices seem to be unanimous in regarding it as serious enough. 

As a result, the estimates of the Cuban cane cro]) have had to be radically 
revised. Gtjma and Mejeh consider that the crops will come to less than thri'e 
million tons. Messrs. Himely and Messrs. Willett and Guay incline to the 
three million ton mark, while other observers place it lower, at 2,800,0()() tons at 
most. It is clear in any event that the crop will be much reduced, and in view 
of the decreased demand for sugar owing to the lack of shipping facilities, the 
shortage, whatever it is, will help to steady prices. 

Cuba’s Soil. 

We have on more than one occjasion taken the opportunity to question the 
wisdom of the methods adopted in Cuba of working the virgin soil to more or less 
exhaustion without any regard to the needs of a future generation of tillers. We 
notice with approval that Modern (Jaht has lately had some poi*tinont observations 
to make on the same subject. Our contemporary wrote : “ As long as great areas 
of virgin forest remain untouched Cuba can easily maintain her position as the 
greatest and cheapest sugar producer, without material change in existing 
methods. In the older sugar districts, which to-day contain a larger share of the 
capital invested in this business, forest lauds no longer exist. Here all these 
basic agricultural problems must be faced and solved if the next period of low 
prices, sure sooner or later to follow the present war inflation, is not to be followed 
by the disastrous collajise of many heavy investments. It only takes a hasty trip 
through Caraaguey and Oriente to show with what feverish rapidity Cuba’s 
remaining forests are being cut down and planted to cane. At the jnesont rate, 
less than a generation will see the end of them. The entire island must then 
settle down to a study of cane agriculture. The importance of its problems is, 
therefore, sufficiently groat to make it the duty not only of the mill owner and 
colonial, but of every person in any way connected with the sugar industry to 
give them most thoughtful consideration.” 

Canada and the West Indies. 

A recent article in the Times by a Canadian contributor made an admittedly 
reasoned plea for a political union between Canada and the British West Indies, 
on the grounds that the interchange of trade between the two would be greatly 
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strengthened and the island colonies would be able to find a market for their 
products on advantageous terms without fearing the consequences of losing the 
United States market. It was in fact such a fear in respect to the exports of 
bananas to the States which made Jamaica some years ago refuse an offer of 
preferential trade with Canada lest the United States should retaliate. But it 
would be immaterial what action the latter took if a market for the whole of the 
West Indian output were assured in the Dominion through political union. 

As the West India Conmiitiee Circular remarks, this suggested union is no new 
proposal, and is one with regard to whicih it is very desirable to keep an open 
mind; it is one of those difficult questions which should be reserved for considera¬ 
tion till we have emerged from the present war, when our whole Imperial policy 
will come under revision. Our own view is that no decision should become to for 
a decade at least after the war, when time will have been allowed for the mother- 
country herself to show what she can do to foster preferential trade relations with 
her Crown colonies. Then when, with all the new spirit of goodwill that has 
latelj^ grown up in our midst, it can be shown that we are not satisfying the 
legitimate needs of the colonists for an active commercial union, it will be surely 
time enough to let Canada step in and absorb the islands within her dominion. 
Apart from commercial relations, these islands have an increasing value as naval 
centres, and it will hardly be gainsaid that, for that purpose, the retention of the 
colonies under the Home Government would be considered a prime necessity. 

Apiopos of naval values, it is interesting to note that according to the writer 
in the Times above leferred to, it was owing to the fact that German capital was 
so largely interested in the commercial development of the late Danish West Indies 
that America found it so difficult to buy them. But for their recent purchase by 
the States, Geimany would have obtained political control of them, and would 
eventually have annexed them, in which event she would assuiedly have turned 
them into a second Gibialtar, wherefrom to paralyse the Panama sea route with 
h« r und(‘vwater craft. 

Excess Profit Duties on Sugar Estates. 

Our refertmce last month to sundiy sugar company dividends served to show 
how restricted some of the ones declaied by British companies have been in view 
of the working of the excess profits tax, one of the principal war-time resources of 
the Treasur)’, which pi ovules that one-half of all jirofits over £200 in excess 
of those made befoio the war shall be payable to the Treasuiy. To arrive at 
the pre-war rate of profit, one could either take the average of two out of three 
years before the war or else adopt a percentage standard, which was fixed by the 
Government at 0 per cent, for companies and 7 per cent, lor individuals. This 
stipulation has indeed promised to affect so seriously sugar producers whose 
businesses were domiciled within the United Kingdom that representations were 
made to the Treasury by the West India Committee and the AVest India Associa¬ 
tions of Glasgow and Ijiverpool for an increase in the percentage standard to be 
allowed in the case of the West Indian sugar industry. In support of this claim 
the various economic vicissitudes to which the sugar industry has been subject 
were advanced, and the risks to which agi'iculturo in the tropics is liable were 
reviewed. As a result, the Commissioners of Revenue referred the matter to the 
Board of Referees, who decided to raise the percentage standard from 6 to 11 per 
cent, in the case of companies and from 7 to 12 per cent, in the case of individuals. 
This means a considerable improvement in the profits that may be retained, and 
while it is not perhaps as high as proprietors of sugar estates might have wished 
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for in view of the meagre returns which weie a feature of the years before the war, 
it is a concession that will leave them much less hampered for funds for future 
expansion than the original percentage would have done. 

As an American contemporary ^ puts it, the Board of Beferees has by its 
action endorsed the claim that a sugar enterprise should be allowed to earn 
something more than what is regarded as a fair return for an ordinary business 
undertaking, when it can, because there are many seasons when it cannot realize 
a profitable return. This decision in fact is of particular interest to American 
sugar producers just now, for the United States has copied this country in 
instituting a tax on profits, and it would seem that the question as to whether 
this new tax applies to sugar production or not is still undecided, while there is 
room for a difference of opinion on the point. 

Rind Disease of Sugar Cane. 

A further contribution to the literature dealing with the history and cause of 
the rind disease of the sugar cane {Mehmconiuvi Bacvhan) has lately been compiled 
by Mr. J. E. Johnston, foinierly Pathologist of the Insular blxperimont Station, 
Eio Piedras, Porto Eico, and is published in the first number of the newly-started 
“Journal of the Board of Commissioners of Agriculture,” Porto liico. Mr. 
Johnston’s plea for another contribution to the subject is that owing chiefly to 
inaccurate and incomplete observations, existing literature is almost hopelessly 
confused as to the real nature of the fungus or tlio disease caused by it. lie has 
for the past three years made a careful study of this literature in the light, we 
gather, of numerous field and laboratory investigations, and has come to the con¬ 
clusion that the rind disease causes a groat loss in many canefields, in Poito Eico 
amongst other places. His present puj)er gives the history and identity of the lind 
fungus, and summarizes the discoveries of Cooke, Went. Massee, Howard, and 
others. He also deals with the geographical distribution of the disease, giving a 
useful enumeration of the countries where it Las been located. 

Summarizing, he states that the disease has l)(*en studied for 20 years at least 
ill vaiions parts of thewoild; the fungus has only one known spore form in its 
life history ; it is a wound parasite and attacks specially certain weak or soft, canes 
such as Bourbon and U.116; so far treatment of the disease has been restricted to 
the use of hardy varieties, to adopting such methods as will reduce the moth 
borer, and to gi’inding the cane before it is overripe The juqier concludes with a 
useful bibliography of 39 references to the subject. 

Th« New Year’s Honours List brought the well deserved bestowal of* a knighthood of 
the Order of St. Michael and St. George on the Hon. Francis Watts, D.Sc., Imperial 
Commissioner of Agriculture for the West Indies. 

Following on the decision of the United States Congress on April 4th to declare war 
on Germany, the Cuban Government has taken a like step. That Cuba should have 
troubled to resort to such a proceeding suggests that there must have been some clear 
evidence extant that Germany through her agents had had a hand in the recent disturb¬ 
ances in that island. 

Another instance of the desire of Mr. Lloyd George’s Government to fill official posts 
dealing with trade or industry with men who have expert knowledge of the subject is shown 
by the appointment of Mr. A. D. Hall, the well known agricultural expert, to be 
Permanent Secretary of the Board of Agriculture. The choice could not have fallen on a 
better man. 

1 Facts about .Sugar. 
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Recommendations of a Government Agricultural Committee 
of Investigation. 

In August last the late Govemment appointed a Eeoonstruction Committee, 
empowered to go into the question of after-war questions of industry and economics. 
Out of this a Suh-Committee was formed to cover agricultural policy; its work 
was to consider and report upon the methods of effecting an increase in the home¬ 
grown food supplies of the United Kingdom, having regard to the need of such 
increase in the interests of national security. 

This body was a strong one and well representative of agriculture, including 
as it did Lord Selrorne (in the chair), Captain Bathurst, M.P. (the present 
Parliamentary Secretary for the Food Controller), Mr. A. I). Haul, the well- 
known agricultural expert (who is now Permanent Secretary of the Board of 
Agriculture); Mr. E. E. Prothero (nowPresident of the same Board); the Hon. 
E. 0. Strutt, a leading agriculturist; and Sir Matthew Wali^ce, ex-President 
of the Scottish Chamber of Agriculture. The first part of their Eeport has now 
been issued {Cd. 850G) and is instructive reading. It touches on the effects of 
agricultural depression, the prices of cereals, the need for anew agricultural policy, 
the question of agricultural wages (which have loug been a crjung scandal, and 
arc to be raised by the present Government to a minimum of 258. per week), 
methods of securing increased production, and finally, and what is of most interest 
to us, the question of sugar beet growing and beet sugar production. Below will 
be found the conclusions come to by the Sub-Committee on this last important 
question. 

•Sugar Bkkt, 

Before concluding this part of our Report, we wish to make certain recommendations 
in respect of the introduction of the sugar beet industry into the United Kingdom. For 
several years the possibility of developing the agricultural resources of this country by 
introducing the sugar beet industry into England and Wales has been under consideration 
by agriculturists and the Govornraent Departments concerned. We believe that the 
advantages to he derived from its successful establishment would be very important. The 
nation, by producing a pi-oportion of its own rtKjuirements of sugar, would reduce its 
depeiidenc<3 on imported supplies from Germany and Austria, from which countries, in the 
three years before the War, 1911 -13, we received 63 per cent, of our total imports of sugar. 
The rural community would bo benefited and augmented by the provision of employment 
in sugar factories in the winter months and of additional work on the land in the summer. 
Agriculture would gain by the introduction of a new crop, which yields a satisfactory 
cash return to the farmer and leaves a residue which is a valuable cattle food. Moreover, 
wherever beet was grown, the df*ep tillage and improved cultivation necessary for its 
success would prove of immense benefit to the other crops in the rotation as well as an 
object lesson to the country in good farming. Of all these statements there is abundant 
evidence from Continental sources “The Recent Development of German Agri¬ 

culture 

Before the beet industry can become the object of private enterprise, it would be 
necessary to ascertain by experiment an answer to two questions, namely : Can sugar beet 
he grown successfully in this country y and, secondly, Can sugar be manufactured from 
home-grown beet at a profit after paying an adequate price to the grower ? The first of 
these questions has for some years passed beyond the experimental stage. Mnny trials in 
V .iCd. 8305, p. 38. See /.ALJ., 1916,^4 
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cultivation have been made, and it is generally agreed that sugar beet can bo grown suc¬ 
cessfully in many districts of England and Wales. The Board of Agriculture and 
Fisheries, for example, in reporting ^ on experiments arranged in 1911 at seven centres 
in England, stated : “ There is no question that beet with a high sugar content can be 
grown in this country and give yields equalling, if not exceeding, those obtained on the 
Continent.*’ 

Since that date various efforts have boon made with a view to testing the possibility 
of manufacturing sugar in this country at a profit, and wo wish specially to mention the 
beet sugar factory which is in actual existence at Cantley in Norfolk. British agricul¬ 
turists owe a debt of gratitude to the men who have borne the burthen of the pioneei work 
done at Cantley, and a tribute of admiration for the pluck with which they met unforeseen 
difficulties caused by the War, until the refusal of the Dutch (lovcrninent to allow the 
export of seed brought their operations to a temporaly conclusion. Nevertheless, we do not 
think that an experiment on an adequate scale has yet been made. Up to the present thc‘ 
Government has been hampered in providing financial assistance towards the erection of a 
sugar beet factory (or in guaranteeing a company against loss) by two considerations In the 
first place, the Brussels Sugar Convention limited the extent to which Government assist¬ 
ance could be given to the industry by pledging adhering States not to give bounties on 
the export of sugar, which the Board of ’J rade considered included the payment of grants 
to assist the manufacture of homo-grown sugar, of which some might be exported. His 
Majesty’s Government withdrew from the Brussels Sugar Convention as from Ist Sep¬ 
tember, 1913. Although, at that time, they expressed continued adherence to the funda¬ 
mental principles of the Convention, they reseived to themselves power, by giving six 
months* notice, to adopt any inoasuros they thought fit to promote the establishment of 
the sugar beet industry. The second difficulty has been the limitation imposed on the 
Development Commissioners by the Development and Road Improvement P’unds Act, 
1909, to recommend advances only to associations not trading for profit Probably one of 
the best ways in which the required experiment could be cairied out under commercial 
conditions would be for the Government to undertake to share (or to guarantee) any loss, 
up to a specified amount, which might he sustained by a company aiming at making a 
profit for its shareholders Such a scheme cannot at present, however, be aided from the 
Development Fund. To surmount this obstacle wo recommend that either the Devtdop- 
ment and Road Improvement Funds Act should ho amended in this respect, or that the 
Government should provide the necessary assistance from sources not subject to the same 
restrictions as the Development Fund. 

A Society, entitled the British Sugar Beet Growers* Society, liimited, has recently 
applied to the Treasury for a grant from the Development Fund to enable it to purchase 
an estate of about 5,000 acres with a view to the erection of a factory and the cultivation 
on its own land of a sufficient acreage of beet to produce the minimum amount of roots 
required to work the factory economically. Captain Bkvillk Stanikh, M.P., the 
Chairman of the Society, in his evidence before us, stated that the capital required to 
purchase the estate, erect and equip the factory, &c., would bo £500,000, of which ho hoped 
that the Government would agree to contribute one-half, to be repaid, if required, at the 
end of ten years, during which period the State would be asked to guarantee interest on 
the remaining capital raised from private indiiiduals. The State would also be asked to 
undertake to continue during the initial period of ten years the present surtax, that is 
the difference between the Customs duty on imported sugar and the Excise duty on home¬ 
grown sugar, which at the present time amounts to 28. 4d. per cwt. We believe this 
scheme to have been thought out with great care and to be a sound one, but as it is now 
under the consideration of the Government we do not express any opinion upon its details. 
We desire, however, to place on record our opinion that before the industry can be 
established it is necessary to ascertain (a) the price which a factory could afford to give 
for roots ; (b) whether that price will be sufficient to induce the farmer to substitute beet 

iCd. 6163,1912, p. 14. 
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for a portion of his present root crop, and (e) how far heet growing can be introduced into 
the systems of farming at present carried on in this country. These questions can only be 
settled by an experiment on a commercial scale, but we are of opinion that the best method 
of conducting such an experiment will be by the institution of a large farm under the same 
control as the factory. 

In view of the great importance which we attach to the establishment of the beet 
industry, we urge the Government to arrange without further delay for a complete test of 
the commercial possibilities of manufacturing sugar from home-grown beet. We hope 
that this test will prove that a considerable proportion of the sugar we consume can bo 
grown in the United Kingdom, and that the introduction of the beet crop into the rotation 
will increase the yield of the other crops. In short, we believe that it will prove that the 
introduction of the 8ugar*beot industry will be a contribution of much importance to the 
increased production of foodstulfs in the United Kingdom. 

A Minority Report was however submitted by Sir Matthew Wallace, in 
the course of which he made the following remarks. 

“I have no personal experience of the culti\ation of sugar-beet, but after a careful 
consideration of the evidence I support the recommendation of the Report. Unquestionably, 
if a root crop of such importance could be established as an economic proposition it would 
go far to solve the problem of increased tillage. Root crops, or, as they are called in some 
districts, fallow crops or green crops, are, in my opinion, the foundation of tillage operations 
and are in the true sense the pivotal crops. Secure those, and cereal crops automatically 
follow. This is, of course, diametrically opposed to the opinion expressed in the Report 
that cereals aie to be the jiivotal crops. I regard this difference as one of extreme 
importance and it governs to a gieat extent the different opinions expressed. In this 
opinion 1 am supported by l)r. JtussFi.L, of Rothamsted, who says in his evidence ‘ the key 
to the situation seemed therefore to li(i in the root or fallow break. The wheat crop may 
be regarded us the superstructure seen by the public but the root crop was the foundation 
on which it rested.’ 

“ fact that on the one hand this country with its teeming population affords an 
un8uri)H8He<l market for agricultural produce, while on the other, the land of these islands 
provides soil of almost unrivalled productivity, should surely lead to the reflection that 
some intei vening obstacle must he re.^-ponsible for any failure on the part of agriculture as 
a profitable industry.” 


The British Empire Producers Organization. 


The policy of thin energetic and, ho far, successful association is evidently 
bearing fruit already. They have given many public dinners or lunches at which 
over-seas ministers have had the opportunity of speaking out freely on the pressing 
subject of our Imperial economic policy after the war. At the outset of the 
Associatiou’s career, they gained, as our readers will recollect, the eloquent support 
of Mr. Hughes, the Australian Premier. Now they are striking out in a fresh 
diiection. At their special request a short history of sugar during the last GO years 
has been written by Mr. Geouge Maktineau, C.B., our leading authority on sugar 
economics, and they have brought the warning contained in that striking narrative 
to the personal notice of the press by giving a dinner at which the London and 
provincial press wove well represented. One of the editors present gave, in the 
Af()r7i/n^ Post, of March 19th last, the following account of the proceedings:— 

‘‘ Seveiiil prominent members of the British Empire Producers’ Association invited a 
number of guests to a dinner at the Savoy Hotel in order to hear and discuss Hr. Georgb 
Martineau’s brief history of the British sugar industry and the injuries inflicted on it by 
the Continental Bounty system. The Martineau family have been connected with the 
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8ugar industry for several generations—their refinery having been established in White¬ 
chapel in 1790~and Mr. Geokoe Mahtinbau, who is in his eighty-third year, waa pro¬ 
minently associated with the British opposition to the Continental Bounty system. 
Extiacts from his admirable book, which is shortly to be published, were read by his son, 
and they made a very interesting summary of the destruction of a great British industry 
by the German system of protecting beet sugar. A noteworthy point made was a descrip¬ 
tion of how the United States by a small protective duty, which only amounted to half a 
farthing a lb., had cheapened sugar to the consumer, and, by largely increasing pi educ¬ 
tion, had saved England and the world from a sugar famine during this war. 

“ Mr. W. F. Massky, Prime Minister of New Zealand, in the course of a short speech, 
said that, although originally he called himself a Free Trader, he now considered that some 
great change in our economic system was absolutely necessary to pay for the war, and that 
the war could only he paid for by developing the magnificent resources of the British 
Empire. 

“Sir Joseph Ward, Finance Minister of New Zealand, also laid emphasis on the 
need for a new fiscal system for the British Empire and the development of its resources. 

“ Mr. C. Sandrach Parker, who was in the chair, pointed out that a duty of half a 
farthing a pound, which had sufficed for the United Slates, would not be sutficiont in this 
country, because we were up against a strongly-organized and well-established industry, 
whereas our own would have to be built up again. The interest of th(' I British consumer 
would be best served by taking effective measures to re-establish the sugar industry within, 
the Empire ; th<' supply being increased, the consumer would benefit. 

“ After the main speeches there was a discussion, in which many points of interest 
both to sugar producers and consumers, weu‘ brought up.^’ 

Mr. MAitTiNEAiJ’s book ( which wo propose to review in an early number ) has 
evidently had a good send-oif, and we hope the resiilts of its perusal will soon bo 
reflected in a more accuiate and intelligent handling of the sugar question in the 
leading articles of our general jiress than has hitherto been the rul(‘. 


The Cuba Cane Sugar Corporation has wisely established an agricultural experiment 
station at Cential ISfercedes, Cuba, with the object of studying sugar cane problems, such 
as the breeding of new varieties, fertilizing, irrigation, etc., and has appointed as its first 
Director, Mr. Makio Cal\uno, Doctor of Agricultural Sciences from the University of 
Pisa, Italy, who has been for the past seven jears with the Department of Agriculture of 
the Mexican Kepublic. 

The advantage of sugar estate owners running their own steamers is shown by the 
fact that the United Fruit Co., of Boston, a shipping company who own the Banes and 
Nipe Bay centrals in Cuba, are turning out sugar this sesson at less than 2*1 cents per lb., 
freight and insurance included. This is based on a freight rate of 25 cents per 100 lbs., 
but many less fortunately placed sugar producers are paying a rate of 50 to 65 cents. 


Prof. Busbano’s remarkable experiments on the antiseptic, absorbent and cleansing 
properties of sugar, particularly glucose, in veterinary operations are confirmed by 
P. Bimbi,* who’furthcr finds it also possesses the property of promoting the formation both 
of the soft and homy tissue of the foot of the horse, its value for this latter purpose 
excelling all substances in common use, as carbolic oil, napbthalin, and Socin’s powder 
and paste. 

^ IL Muderno Zooiairo , B, 109-110. 
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By H. O. PRIN8EN OEERLIGS, Ph.D. 

With considerable astonishment I have read in several sugar papers (among 
which is included the International Sugar JournaU) of a new scheme, advocated 
by Mr. J. N. S. Williams, intended to extract sugar from final molasses—one not 
working on a new basis, but only by the application of evaporation, cooling and 
curing in practically the same manner as is usually done. 

According to the article referred to, it is not the glucose, gums or ash in the 
molasses, which either singly or in combination prevent the sucrose therein from 
crystallizing, hut solely the water present; and as one part of the water will hold in 
solution two parts of sucrose, it seems clear that a molasses containing any con¬ 
siderable percentage of water cannot be made to yield up its sucrose in any other 
manner than by removing the water, and thereby allowing the sucrose to crys¬ 
tallize out. 

One reads further that it is a correct statement to say that the sucrose in all 
final molasses produced in the territory will crystallize out in a grain that is 
visible to the unaided eye if the molasses be evaporated to a density of say 99° 
llrix at ordinary temperature. 

I was very much struck by these statements, which, if true, tend to over¬ 
throw entirely all molasses-theories established for some decades past. All work 
devoted to the study of the formation of molasses made by numerous scientists 
arfd practical men for scores of j^eais both in the province of beet and of cane 
sugar would be rendered void, if really one had only to evaporate one’s final molasses 
to a density of 99“ Brix to see all the sucrose crystallize out in a condition which 
allows of its being extracted by centrifugalling. 

Yet a certain doubt remained in my mind when reading the article, whether 
actuall}" all the sucrose would really crystallize out, and that doubt was based on 
the figure given of the (juantity ot sucrose or commercial sugar which would be the 
result. Mr. Williams mentions a. gain of ])er cent, of the present quantity of 
sugai produced in the Hawaiian Islands, but if all of the molasses had its total 
sucrose content crystallized out, the gain would be much greater. 

According to the synopsis of results obtained in a great number of sugar 
factories in the Hawaiian Islands, communicated in the Bulletins of the Honolulu 
Experiment Station, the average loss of suciose in molasses on 100 parts of cane 
was 0*99 in 1914 and 0-97 in 1915, wdiile the sugar produced on 100 parts of cane 
was respectively r2’39 and 12*52 per cent. The total amount of sucrose lost in 
molasses, calculated on 100 paits of sugar delivered, is therefore 8*3 per cent, for 
1914 and 8 per cent, for 1915, so that the increase in the production would at any 
rate have been much inoie than the figure of 3^ per cent, given, if the total amount 
of sucrose in the molasses really crystallizes out by mere evaporation and cooling. 

However, the further perusal of the data given in the rejiorts shows that it is 
not at all the total amount of sucrose which crystallizes out of the final molasses, 
but only that portion that is dissolved in the so-called “ molasses,” which is 
present there in excess of the sucrose which really belongs to the real molasses 
and cannot crystallize out because of its being combined with the salts, the glucose 
and other matter. The figures show that when a “ final” molasses of 40° purity 
was evaporated, cooled and centrifugalled, it was separated into molasses and a 
magma of fine sugar crystals and molasses having a polarization of 50 per cent, 
and a purity of 63°. _ 


159 



The International Sugar Journal. 


Another portion of so-called “final molasses’* having an apparent purity of 
3o‘^ yielded a magma having a polarization as high as 58 and a purity as high as 
64° with a waste molasses having a polarization as low as 22’5 and a purity 
of 27*73°. 


The average of a large number of records of results from solidified molasses 
having a purity of 35° after treating and separating, is: magma, 45 per cent. ; 
sucrose, 50 per cent.; purity, 50°; and a waste molasses of 27 per cent, sucrose, 
and 30° purity. 

The memorandum read by Mr. Williams contains tho quantities, and we find 
that after boiling a No. 1 molasses of 47*41° purity, 64411)8. of solid molasses of 
that same purity were obtained. This quantity was made fluid with 7 per cent, 
or 471b8. of water, producing a niussecuite which weighed 691 lbs. This was spun 
in a high-speed centrifugal in four charges, producing a magma which weighed 
364*5lb8., being 52'7 per cent, of the charge as introduced in the centrifugal. 
The recovered magma polarized 57 per cent, sucrose and had a purity of 59*9°. 
The molasses removed during the operation had the following analysis: Weight, 
326*5 lbs., being 47*3 per cent, of tho charge introduced into the centrifugal; 
Brix, 88*76 per cent, solids; polaiization, 25*63 per cent.; and purity, 28*87°. 

From these figures we see that the alleged invention is nothing more than a 
common exhaustion of molasses to an ordinary final molasses, based on commonly 
used principles, and that in a lather irrational way. It is not an extraction of 
sucrose from a real waste molasses at all, but rather a formation of waste molasses 
from molasses which contains still more sugar than it might do if properly 
worked out. Notwithstanding Mr. Williams’ assertion that it is not the glucose, 
the gums or the ash from tho molasses which prevent the crystallization of sucrose 
from it, but only the w^ator content, he ends with a final molasses, after all the 
water had been eliminated, having a purity of something under 30°, which is the 
common value for eveiy properly-treated final or waste molasses in modern sugar- 
houses. 

If a molasses of 47° purity or 35° or thereabouts is for convenience’ sake called 
a final molasses, it is possible to extract still some sugar from it by evaporation, 
cooling and curing, but that cannot be understood from the words “sugar extraction 
from yiJia/ molasses,” which process in reality could not take place by such simple 
means. 

When applying the usual reiidement formula' on the figures given by Mr. 
Williams, we find the percentage of the magma of 59*9° purity, which is sup¬ 
posed to be in a dry state, from 100 parts of the dry molasses of 47*41° purity to 
be as follows: — 


47*41—28*87 
59*9 —28*87 


X 100 = 59*8 


or, on the 644 lbs. of evaporated molasses X 59’8 == 385 lbs., while during 

the experiment 364*5 lbs., or slightly less, were obtained. 

Hence we see that nothing more has occurred than that a rather rich molasses 
has been boiled string-proof and, after cooling, has been diluted with water and 
separated in a centrifugal into a veiy low grade after-product and waste molasses. 
This low grade after-product was too bad to be sold ; it was dissolved in water, 
boiled string-proof again, cooled and cured. The result was an after-product 
•which could find purchasers and a molasses, of which no particulars have been 
made known. Assuming the purity of that molasses to be also 28*27, the total 
^ See eg. II. C. Frinskn C«Eij.Knms, ** Practical White Sugar M a nutacturo," i>, 108, 
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yield of sugar of 96^ polarization, or 97® purity and 0*5 per cent, of moisture 
from 100 parts of dry molasses of 47*71 would have been 
47*71 — 28*87 100 _ ^ 

97 — 28*87 ^ 99*5 

If starting from the average Hawaiian figures, published in the synopsis for 
1915, we assume a percentage of sucrose extracted in juice of 13*26 in a puiity of 
84*75® and imagine these juices to be worked down to a molassos of 47*71® purity 
and also to one of 28*87°, the yields of sugar of 96° polarization and 0*5 per cent, of 
moisture would have been on 100 cane 


and 


84-75 — 

47 41 


100 

100 

13*26 

97 — 

47*41 

X 

84-75 ^ 

99^ ^ 

100 

84*75 — 

28*87 


100 

100 

13*26 

97 — 

28*87 

X 

84-75 ^ 

99 -5 ^ 

"160 


or an increase of about 9 per cent. 


This, however, is a special case, as in very few instances will a molasses of 
47*41 purity be considered as exhausted or waste; but if wo start from the average 
figure for the purity of the final molasses in the Hawaiian Islands of 40°, as 
recorded in the sj'nopsis of 1915, we obtain these figures :— 

84*75 — 40 100 100 13*26 

97'— 40 ^ 84-75 ^ 99 5 ^ 100 ~ 

and 


■ 97 — 28-87 ^ 84'-7'5 ^ 99-5 ^ 100 
which means an incioaso in yield of 4*4 per cent. 


12*89 


It results from these calculations that the increase in yield promised by Mr. 
WliXiAMS can really be obtained, but it is not owing to any new method based 
on piinciples which overthrow our well-established theories on molasses- 
formation, but onlj^ due to the fact that such sugar was previously left iii the 
molasses ; and that many samples of molasses wore already considered as “finaP’ 
ones which could still give up more of their sucrose content by rational treatment. 

W(^ cannot say that we approve of the method by w'hich Mr. Williams is 
exhausting his molasses. It is neither cheap nor rational. It involves two 
boilings to string-proof, a dilution of the first boiling, and breaking the massecuite 
in a pug-mill and curing twice, while one of the curings has to be done in a 
special high-speed machine. 

I have indicated in my books' much better methods, by which the string- 
])roof boiling has been done away with entirely and which the molasses is 
boiled in the vacuum pan on a pied-de-cuite of crystals till a mixed massecuite of 
60° purity and 98° Brix results. When this is cooled in motion for three da5^8 and 
centrifugalled in common Weston centrifugals, it is separated into an after¬ 
product sugar and a final molasses of about 30° puiity. 

The schemes on piages 105-108 of 013^ work on “ White Sugar Manufacture ” 
clearl3^ show how this may be done and, following these, one ma}* be certain of 
having an exhausted molasses five days after the cane serving as raw material has 
been crushed, and that without special machinery, and without extra work or 
trouble. 


iH. C. PaiNSEN Geeiiligs, “Caue Sugar aud its Manufacture", albo “ Practical White Sugar 
Manufacture." 
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INVESTIGATIONS ON PROCESSES IN WHICH THE TOTAL CLARIFIED JUICE IS 
PASSED THROUGH FILTER-PRESSES 

By CHARLES PRIBOURa 

n. 

Analyjses of Dicalcium Phosphate. 

Theoretically dioalciuin phosphate has the formula Calll^O^ 2 HqO, corres¬ 


ponding to the following percentage composition : — 

Phosphoric acid (PoOft). . 41*28 

Lime (2 CaO) . .. . 32*56 

Water (oIToO) . .... .... 26*16 

The pure phosphate which we used for our experiments gave the following 
analysis:— 

Phosphoric acid (PaOft) . . .. . 41*24 

Soluble in water .. . .. 

Solnhlo in citrate .. . 41*24 

Lime (2 (V)) . .... ... .. 32*93 

Water (5 ll.,U) . . -^5*84 

Thus, its composition was very close to the theoretical (»iio. Hero, moi'oovoi, 
are some analyses of commercial dicalcium phosphates which we have had 
occasion to employ :— 

A w 

Water. 2 00 ~ 

Alkalis . . — 0 61 

Iron (FooOt) . — .. 0*17 

Monocalcium phosphate .. . . 2*50 1*43 

Dicalcium phosphate , .. 83*00 . 84 06 

Tricalcium phosphate . . 12*50 . 11*78 


Consequently, these products contain a very high proportion of dicaloium 
phosphate; but, generally, are insufficiently fine. In order to be used for the 
purpose ill view, it is necessary that they should possess the greatest possible 
degree of fineness, which is precisely the case with Mr. Guerrero’s “ Phospho- 
gelose,” 

Analyses of Varieties of Kikselguhks. 

We have before us several varieties of kieselgiihr, and must say that all do not 
respond to the desideratum necessary. 

A good kieselgiihr must he excessively light, and should contain 90 to 95 
per cent, of silica (after deducting water). The tint is generally characteristic— 
slightly reddish. On the other hand, a rather dense whitish kieselguhr gave 
these figures on analysis :— 


Water 


Per coni. 
11‘10 

Silica and silicates .. 


46*69 

Carbonic acid 


16 00 

Sulphuric acid 


0*46 

Phosphoric acid. 


trace 

Alumina 


1*67 

Ferric oxide . 


1*02 

Lime ., 

• . • 

19*40 

Undetermined. 


4*67 
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This product contained 36*0 per cent, of calcium carbonate, and consequently 
was unsuitable for the special work for which it was required. 

It is therefore very important in employing kieselguhr in the sugar factory to 
first verify its composition, and to make a comparison in respect of its lineness and 
its lightness with a variety having already given full satisfaction. 

Experiments with Dicalcium Phosphate. 

It is well understood that in employing dicalcium phosphate (which is 
insoluble in water), phosphatation of the acid unlimed juice cannot be practised, 
since one would cause partial decomposition of the compound, and forthwith 
destroy the conditions desired. We would also add that from the chemical 
formula, 1 grm. of dicalcium phosphate will require ()‘16 grm. of lime (OaO) for 
the formation of the tricalcium phosphate. This fact has frequently been verified 
in our expeiiments ; though sometimes less lime is required, and the action of the 
phosphate is quite complex, c(3rtain basic matters in the juice also entering into 
composition to give rise to complex tribasic phosphates. 

Expertmi'iit A. 

First of all w’e give an example of a small scale expeiiment, using different 
(plantities of phosjdiate, in order to ascertain its inlluence. Sulphited factory 
juice (the same in all the experiments) having a purity of 8F w'as used. 

Test /. —To 2 litres of juice limed to slight alkalinity ‘2'5 guns, of kie.selguhr 
per litre wer<^ added, and the whole intimatel}^ mixed, being heated to boiling 
point while stirring. Filtration was very good, and the juice was slightly acid. 

'Test As before, but with a little more lime, in order to have a juice 
slightly alkaline. In this case, the filtration w^as veiy good, and the scums 
obtained were in the projiuition of 23 kg. per 1000 litres of juice. 

Test 3 .—As in the others, but with still more lime, and adding d'O grins, of 
the phosphate per litie, that is a large quantity. Again, filtration was very good, 
and the scums produced weie at the rate of 36 kg. iier 1000 litres. 



Original 

Filtcied .luice. 


SulpliilecI 

- 

-— 

-^ 


JU1(‘(' 

Te^t 1 

Test 2 

Test 3. 

Brix (by vol ) . 

17 77 

18-58 . 

. 18-33 

.. 18-38 

Sugar, per 100 c (' 

.. U'40 

16-3C . 

. 16-16 

.. 15-21 

Purity .. . 

. 81-00 

82 70 . 

. 82-70 

.. 82-70 

Glucose per 100 c.c. 

. IH 

1-31 

. 1 29 

.. 1-35 

Glucose, per 100 of sugai.. 

.. 7-90 . 

8-50 

. 8-40 

. 8-80 

Ash, per 100 c.c. 

. 0 48 . 

0*53 

. 0-50 

. 0-47 

Salino ratio. 

.. 30-0 

29-00 . 

. 30*30 

. 32*40 

Lime (CaO) per 100 of sugar 

— . 

. 0-3R . 

. 0-40 

.. 0*33 

Colour (Josse degrees per 100 of sugar) 

— . 

. 17-00 . 

— 

.. 16-00 

Acidity, per litre.. 

.. 0-86 . 

. 0 06 . 

,. — 

.. neutral. 

Alkalinity, per litre. 

— . 

. — . 

. 0-05 

.. — 


Hero then is a case of a juice of average purity very appreciably improved 
with 1 g™. of the phosphate, and this would seem to he a sufficient dose, practi¬ 
cally no difference having been produced with 4 grms. 

Taking into consideration the purity, the quantity of lime salts is very slight. 
Then we have made some colorimetric detenuiiiations, and as shown the juice was 
very light in these tests, having only 16 or 17 Josse degrees per 100 parts of sugar. 

Experiment B, 

An example of a series of comparative experiments on sulphi-defecation and 
sulphi-phosphatation is now given, the same sulphited factory juice being used 
in all the tests. 
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Ttst 7.—Sulphi-defecation was carried out, the treated juice after filtration 
being found to be slightly acid. Kieselguhr was added at the rate of 2’5 grins, 
per litre. 

Test 2. —Sulphi-defecation was again used, but the treated juice after filtra¬ 
tion was neutral, kieselguhr being again added in the proportion of 2*5 grins, 
per litre. 

Test S .—Here sulphi-phosphatation with 2*o grms. of kieselguhr and 1*0 grin, 
of dicalcium phosphate per litre was followed. Piltration was very good, and the 
treated filtered juice was neutral, while the scums obtained were in the proportion 
of 21 kg. per 1000 litres of juice. 

Test i. —Sulphi-phosphatation was carried out as in the preceding experiment, 
but with 2 grms. of the phosphate per litre. The treated filtered juice was found 
to be neutral, and the scums were at the rate of 28 kg. per 1000 litres of the juice. 

The amount of lime (added in the form of milk) corresponded approximately 
to that required theoretically, or to that found necessary from the results ab*eady 
described. The analyses of the different juices aie as follows :— 

Snlplii- Sulplii- 



Oiiginal 

di'locatiou 

pliosphatation 


ISulpluted 

^ 

—-- 

^ I-—-- '■ 

— 1 —, 


.luico 

Test 1. 

Tost a. 

Tost 3 

Test 4. 

Brix, by volume 

19-00 .. 

20-09 .. 

20-07 . 

. 19*63 .. 

19*77 

Sugar, ])or 100 c c. 

... 14-38 .. 

15*28 .. 

16*26 . 

15*03 . 

16-21 

Purity. 

76-60 .. 

76-00 .. 

76-00 . 

76-60 . 

76*90 

Glucose, per 100 c.c. 

... 1-79 .. 

1-79 .. 

1*82 . 

1*82 . 

1-85 

,, per 100 of sugar 

.. 12-40 .. 

11*70 .. 

11*90 . 

12 00 

12-10 

Ash, per 100 c.c. 

.. 0-64 .. 

0-77 .. 

0*81 . 

0*77 . 

0-75 

Saline ratio . 

.. 22-60 .. 

19 80 .. 

18 80 . 

19 50 . 

20-20 

Lime (CaO), per 100 of sugar.. — .. 

0-57 .. 

0*68 . 

0 46 . 

0*42 

Colour, Josso degieos per 

00 





of sugar. 

— .. 

18-0 .. 

24*0 . 

20-0 . 

18*0 

Acidity, per litre .. . . 

.. 1-00 .. 

0 -100.. 

neutral., 

neutral. 

neutral 

Here, then, is an exanij^le of the behaviour of 

a juice 

of about 

76'^ purity, 

that is, rather low. One sees 

clearly the 

distinct 

rise of purity by the use of 

1*0 grm. of phosphate, which is 

further accentuated by 2*0 grms. In all the tests 


which we have had occasion to carry out, this may be said to be‘the average 
increase. 

When the reaction of the treated filtered juice is the same, there is loss ash in 
the phosphated juices than in those not so treated. The diffeience with sulphited 
juices could be more pronounced in ordinary industrial working (without kiesel¬ 
guhr), when the scums and “bottoms” must be treated separatel5^ 

From the point of view of the lime salts retained, there is much loss with 
phosphatation, and we may say that in general OTO to 015 of lime (CaO) per 100 
of sugar less are obtained than in sulphi-defecation. 

As to the colour, usually tliis is somewhat lighter—the reaction being equal, 
it is undeistood—a very important point, which must not bo forgotten. In fact, 
precisely in this series of tests the two sulphi-defecated juices had 18° when acid, 
and 24° when neutral, showing a great difference arising solely from the different 
reaction. It is a well-known fact in the cane sugar industry that a juice will be 
lighter in colour in direct proportion to its acidity, and conversely darker if it is 
neutral, and more so if it is alkaline. 

It often happens that the statement is made regarding a certain process of 
clarification that it decolorizes; but it is necessary to be very cautious in such 
conclusions, and to compare the different processes under exactly the same 
conditions of final acidity. 
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Expeeiments with a Filtee-peess. 

Example 1 .—This test was carried out with factory juice, originating from 
cane that had accidentally been burnt and slightly deteriorated, but nevertheless 
having a relatively high purity, namely, 83®; 60 litres were limed to the necessary 
point, and afterwards treated with 2*5 grms. of kieselguhr and 2-0 grms. of dicalcium 
phosphate per litre, being intimately mixed for a few minutes in the cold. 
Subsequently, it was taken to boiling point while still stirring, and finally passed 
into the filter-press. In 2J hours 63 litres went through the press, which was 
then full, details being as follows :—At the end of 25 minutes, 22 litres had passed 
through, and the pressure had only reached 1 kg. ; at the end of 45 minutes, 
33 litres had gone through, while the j)re8sure was 2 kg. ; afterwards the pressure 
gradually rose to 4*0 kg. (that is when 44 litres had passed through), and this 
was maintained until the end. 

The scums were washed with a little boiling water. On opening the press, it 
was noticed that the cliambers were quite full, and the scums were compact. 
They had a total weight of 1*38 kg , that is at the rate of 26 kg. per 1000 litres 
(their water content being 36 per cent.), or 11*4 kg. of dry scums per 1000 litres. 

Sulpliited. Filtered. 


Rrix, by vein me. 18*28 . . 19 35 

Sugar, per 100 c.c. 15*24 16*25 

Purity . 83*3 84*0 

Glucose, per 100 c c. 1*14 .... 1*16 

Glucose, per 100 of sugar .. .. 7 60 .... 7*20 

Ash, per 100 c.c. 0*41 .... 0*47 

Saline ratio .. 37*10 .... 34*60 

Lime (CaO), per 100 of sugar. — .... 0*42 

Acidity, per litre. 0*80 .. 0*05 


Example, 2 .—These tests were made with factory juice having 79® purity, 
originating from sound cane; 2*5 grin, of kieselguhr were used per litre; and 
1 *0 grin, of the phosphate ; while the quantity operated upon was 60 litres. Li 
2i hours 55 lities woie passed through the press, of which volume about 25 litres 
went through during the first hour without pressure ; 45 litres went through in 
1J hours, when the pressure reached 2 kg. ; and the rest passed through while the 
pressure rose gradually to reach 4*0 kg. at the end of the time stated. Two 
washings with boiling water wore given, the first with 11*3 litres, and the second 
likewise, that is, each time with 100 litres per 100 kg. of scums. On opening the 
press, the scums were found to be very compact. They weighed 1*3 kg. with 
60 per cent, of water, and only 3*0 per cent, of sugar. Hence, the wet scums 
from 1000 litres of juice were 23*6 kg.; and the dry scums 9*5 kg. 



Original 

Sulphitcd 

Filleicd 

First 

Second 


Juice. 

J nice 

Washings 

Wcishing-5 

Brix (by volume). 

.. 19 37 .. 

20*21 . 

12 16 . 

. 4*08 

Kugar, per 100 c.c. .. 

16*44 .. 

16*02 , 

9*46 

3*02 

Purity. 

79*3 

79*3 

77*8 . 

. 74*0 

Glucose, per 100 c.c.. . 

1 79 .. 

1*76 . 

0*96 . 

. 0 27 

Glucose, per 100 of sugar ,. 

.. 11*60 .. 

11*0 . 

7*80 . 

. 9 00 

Ash . 

0 45 .. 

0*68 . 

0 38 . 

0*20 

Saline ratio . 

.. 34*30 .. 

27*60 . 

24*90 . 

. 15*00 

Limo (CaO) per 100 of sugar . 

— 

0 49 . 

0*61 . 

. 1*18 

Acidity, per litre. 

.. 0*96 .. 

Trace of 
alkalinity • • 

neutral . 

. neutral 


Thoie is thus no change in the purity, but for this purity there was only 0*49 
of lime (CaO) per 100 of sugar, whereas at the same moment a factory working by 
sulphi-defecation and treating its scums gave a juice having only purity and 
0»63 of lime per 100 of sugar. 
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What is interestiug is the analysis of the two wash-waters. Their Brix is 
influenced somewhat by that of the water employed, as is also the lime salts. But 
nevertheless the conclusion is clear, namely, to use only 100 litres of water per 
100 kg. of scums (or, rather, to collect 100 litres of washings). This is, anyway, 
what has been generally practised. 

Example S .—In those tests a juice having about the same purity as in the 
preceding ones was used. The kieselguhr used was 2*6 grin.; and the phosphate, 
1*5 grm. per litre ; and 4.6 litres were passed through the press until after hours 
it was full, details of the filtration being as follows :— 

Volume passed Time ol Pressure at end 

througli Filtration. of time stated 

30 litres .... 60 minutes .... 20 kg. 

41 ,, .... 2 hours .... 3*5 ,, 

46 „ .... 2i „ .... 4*0,. 

When washing with boiling water, 11*3 litres were collected, that is, at the 
rate of 100 litres per 100 kg. of scums. The weight of the scums was 1*36 grm. 
(containing 60 per cent, of water, and 4*0 per cent, of sugar); the scums per 1000 
litres of juice wore 30 kg. ; and the dry scums per 1000 litres of juice wore 12 kg. 
The analyses of the juices wore as follows:— 


Brix (by volume) 

O) iffinal 
Sulplnted .hnoe 
17*68 

FilUn 0(1 
Juioo 

18 17 

Wasliings 

12*76 

Sugar, per 100 o.r. . 

13*86 

14*61 

1014 

Purity . 

78*8 

79*8 

79*5 

Glucose, per 100 c.c. 

1*44 

1*68 

1*11 

(tIIucoso, per 100 of sugar .. 

10*30 

10*90 

10*90 

Ash . 

0 44 

0*47 

0*37 

Saline ratio . 

31*60 

30*90 

27*40 

Lime (CaO) per 100 of sugar 

.. — 

0*28 

0*36 

Acidity, per litre. 

0*80 

0*05 

0*03 


Some Considerations on the Combined Use of DiOALortiM Phosphate 

AND OF Kieselguhr. 

In cane sugar factories, in general, the work of extracting the juice is done 
by means of mills, with or without maceration. The juices are freely sulphited. 
Afterwards the liming and defecation of the juice are efTected, and the clear juice 
and the scums and muddy liquors are separated by decantation, those latter being 
treated by fresh amounts of lime and passed to the filter-presses. The clear defe¬ 
cated juice as well as the filtered alkaline juice from the presses (which are mixed) 
undergo a prolonged boiling in eliminators, after which they are filtered in 
Philippe filters. 

Depending upon the purity of the juice in process, different filtering surfaces 
are required, but, in general, the area is quite large, since the filters operate only 
after the lapse of a rather lengthy time. It follows that the liquids remaining in 
the filters represent a rather largo volume of the cloudy juice, which is added to 
the scums in the eliminators, and this mixture is again treated with a little lime. 
After decantation, one obtains a clear juice, which is returned to the juice to be 
filtered, and also muddy scums which are united with the other scums for general 
treatment. Hence, the procedure is rather complicated. 

One must therefore endeavour to find a process resembling those utilized in 
the sugar factory, giving by direct filtration through presses, on the one hand, the 
purified filtered juice, and on the other pressed scums. The filtered juice may be 
re-passed into the Philippe filters, acting as corrective, a quite limited number of 
these only being required, as they have almost nothing to do. 
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CONCLUSIOUS. 

From all the tests which we have made, and regarding which we have now 
given some examples, we have arrived at the following conclusions:— 

(1) Sulphi-defecation in movement with the use of kieaelguhr at the 
maximum rate of 2*0 kg. per 1000 litres of juice (or 2*0 kg. for juices of average 
purity) renders possible direct filtration through presses. 

(2) Phosphates used in the defecation of the sulphited juice effect some 
clarification, and improve filtration. The rise of purity varies from 0-5° to 1*5°, 
according to the nature of the juice, and the proportions of the reagent employed. 

(3) Tlie use alone, however, of phosphates without kiesolguhr does not allow 
of direct filtration through presses. 

(4) Soluble phosphates added to effect filtration through presses demand large 
amounts of kiesolguhr, so that the procedure lacks interest. 

(5) Dicalcium phosphate, while acting in the same way as soluble phosphates, 
does not hinder direct filtration facilitated by the use of kieselguhr. 

(3) One should employ 2*0 to 2*5 kg. of kieselguhr per 1000 litres of juice, 
and 1 to 2 kg. of dicalcium phosphate, and we advise a mixture containing 2 parts 
of kies(iguhr and 1 paH of dicalcium phosphate, of which mixture one should use 
3 to 4 kg. per 1000 litres of juice. With 3 kg. one will effect the direct filtration 
of juices of average purity ; but for juices of very low purity, it is necessary to 
use 4 and oven o kg. The filtering surface nocessaiy will be at most 50 sq. metres 
per 100 tons in 24 houis, and at least %j sq. metres for juices of very high purity. 
Those, then, are our conclusions, already announced in our previous article of 
1913 to 1914.^ We have now to speak of Guerrero’s “ Phospho-gelose,” which we 
have had occasion fo use on the large scale during the 1914 campaign. 


Faulty Filter-Press Design. 

By A DESIGNER 


In large* tilter-presses with centnil suj)ports as shown in the accompanying 
figure, the wiiter has actually, and repeatedly, seen blundeis made in different 
drafting offices, with legard to dividing up the total loading of the entire press 
over the ])oiiits of supjuut at A, //, and (\ 

One ol the worst cases is shown at ‘‘a” in the figure, and here the steel sup¬ 
porting structure was actually built to the wrong loading, which is seen to be 
badly out at mid-span when compared with the correct loading shown at “5.” The 
trouble in all cases, despite the very elementary nature of the work, lay in solving 
the leactions at the three supports from the distributed load, and whence the 
party responsible for the loading “a” obtained his values is quite difficult to con¬ 
ceive. It lo'oks like a bad guess. The case quoteti here was that of a 40 in. iron 
press, and the correct method of dividing up the distributed load should be as 


follows:— 

Total distributed load :— 
Two side bars 
Iron chambers .. 
Iron plates . 
Cloths .. 

Cake.. 


Cwts, 

12 0 0 
75 0 0 
192 0 0 

3 0 0 
25 0 0 


1914, 2713-282; 882-387 

167 


307 0 0 




The International Sugar Journal. 


This is a total distributed load over two spans and from the theorem of three 
moments we get 


Cvvts. 


Reaction at A X 307 = 57 2 0 

„ „ Z? I X 307 = 192 0 0 

„ „ O -i-V X 307 = 57 2 0 

307 0 0 



These respective reactions are now added to the concentrated loads as below— 


Total reactions :— 

A Concentrated 
Distributed 
B Concentrated 
Distributed 
G Concentrated 
Distributed 


3() 3 
57 2 
0 0 
192 0 
42 2 
57 2 


0 

0 

0 

0 

0 

0 


Tons 




Cwts 

14 

18 

0 


Total load 


19 ..12 


The loadings given at “5” in the figure are totals and must be divided between 
the two sides of the press. The eiTor incurred by assuming the plates and 
chambers to extend from end to end is quite inappreciable. 


ProfosBor AV. B. Bottomley, of King’s College, London, in a popular lecture said 
recently that he had obtained some remarkable results from the application of specially 
treated extract of peat to certain plants. He pointed out that there is a constant supply 
of plant fertilizer due to bacterial action on the soil, but that it is not sufficient to supply 
phosphate, potash, or nitrate to the soil. There must be organic matter. It is not 
possible to grow properly unless there is organic matter in the soil. Where is it to be 
obtained ? There are millions of tons of waste peat bogs which could bo converted into 
substances far more valuable and elective than the best animal fertitizers they could 
obtain. 
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The Employment of Electric Power in Sugar 

Factories. 

By H. W. VAN DER LEE.* 

(Specially translated by Ed. Koppeschaar.) 

(Continued from page 1S6.J 
Rotatoey Curhent Motors. 

In Fig. 6 wo indicated the simplest form of a rotatory motor. The 
stator has three windings, connected on a rotatory current wire system. These 
windings may bo connected in star or three-corner. In both cases the motor 
will get three connecting bars. The difference is, that for star connexion, 
the Toltago difference at the terminals of each winding will be smaller than the 
three-corner connexion. With the latter the full wire voltage lies at each phase¬ 
winding, while with the first, two phase-windings are connected in series to the 
net voltage, and, as we have said, each of them has a voltage which will be 
smaller than the net voltage in the ratio of 1 : 1*73. In practice it does not 
make any difference to the user, provided the armature has been calculated for 
the proper voltage. With a single exception, to bo named later on, the method of 
connecting may be safely hd't to the maker of the motor. 

A rotatory field is excited in the stator by the three-phase rotatory current, 
and a weak iron core, revolvable round a shaft inside the housing of the motor, 
will follow this field in its motion. If this motion is not hindered, the iron core, 
called the rotor, will revolve with the same velocity as the rotatory field, i.e., 
k'fitu'hronous w'ith it, and the motor thus described we might call a sgnehronovs 
9notor. For driving a machine, however, or for doing other work, the action 
between the field and the rotor is intensified. This is accomplished V)y providing a 
winding on the soft iron core, through whose armature we send a continuous 
current. The rotor thus becomOsS an clectio-magnet in itself, and the magnetic 
action between stator and n)tor is strengthened considerably. 

The nchronous motor, it will be noticed, is quite analogous to the rotatory 
generator, and in fact it may bo used either w’ay. The use of direct current for 
exciting cun, however, be avoided. When a copper winding is placed on the iron 
rotor (which thus obtains the same foim as the anchor of a direct current dynamo), 
E.M.F. will be excited within this winding, when it crosses the rotating field of 
the stator. When this winding forms a circuit, this E.M.F. creates a current, 
and the rotor will revolve. This revolving is caused by the magnetic action of 
electrical cuirents on a magnetic field, identical with the repelling and attracting 
action between mutual magnets. 

In w^hich direction will the motor revolve*:^ According to the law of Lenz, 
an E.M.F. will have such a direction, that it counteracts the cause of its existence. 
The electrical cuirent wdiicli is excib d by the ciossing of the lines of force by the 
rotor winding must counteract the cio8.sing of lines of force by the winding. This 
takes place when the rotor turns in the same direction as the field of the statoi. 
The counteraction diminishes as the speed of the rotor increases. How strong the 
current of the rotor will be depends on the velocity wdth which the rotatory field 
crosses through the winding of the also revolving rotor; thus on the motion 
of the rotating stator field relative to the rotor revolving in the same direction. 

When the rotor stands still, i.e., when starting the motor, this relative motion 
is greatest, and consequently the current of the rotor is also pioportioiiately high. 
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Therefore, the motor will begin to revolve quickly, but the relative motion of the 
field of rotation in regard to the rotor is lessened by the greater speed of the rotor. 
In consequence of this the current of the rotor grows smaller. If it were possible 
for the speed of the rotor to reach the synchronous speed, i.e., if the rotor revolved 
at the same speed as the rotatory field, then the relative speed of these two would 
mutually become zero. The windings of the rotor, in that case, would not have 
crossed the lines of force of the field, and therefore no current would be excited 
any more in the rotor ; thereby the cause of the co-revolving of the rotor would 
cease, and it would slacken its speed. Even if the motor is not loaded, the rotor 
always revolves more slowly than the rotatory field, and for the maintenance of 
the speed of rotation it is absolutely necessary that the rotor shall lag behind in 
its motion in regard to the field of the stator. For this reason this type of motor 
has been named an asynchronous motor. 

Previously wo have seen that a generator, which excites an alternating 
current of 50 periods per sec., must have a speed of 3000 revs, per min. when it 
has two poles, 1500 turns with four polos, etc. The opposite holds good also; 
when the winding of the stator has been made, so that two poles are present, and 
the motor is fed with rotatory current of 50 periods per sec., then tlie field of 
rotation will have a speed of 3000 revs, per min. According as the poles number 
4, 6, 8, 10, etc., the speeds will be respectively 1500, 1000, 750, 600, etc., revs, 
per min. 

The speed of the rotor is always lees than that of the field of rotation. The 
slipi the difference between these two speeds needs to bo only small. For larger 
motors it amounts to about 2 per cent, of the synchronous sjjeed, and for smaller 
motors about 5 per cent., when the motor runs at full load. When the motor is 
loaded more heavily, the hlip must bo greater. The curient which is excited in 
the rotor grows, and accordingly so does the attractive action which the field of 
rotation excites on the rotor. Practically, we may say that as the total slip repre¬ 
sents only a very small value, the speed is constant with different loads. A 
four-pole motor for rotatory current of 30 II.P., when connected to a win^ 
system having a frequency of 50 periods pei sec., will make 1500 revolutions when 
running light, and this speed will slacken to about 1450 revs, per min. when 
loaded fully to 50 H.F. Why a sinall slip should be sufficient to excite the neces¬ 
sary rotor current must be attributed to the very small resistance of the rotor- 
winding. It will be remembered that the force of an electrical curient depends 
directly on the resistance of the circuit. If the resistance be small, then a low 
voltage will be sufficient to force a certain curient through tlu! circuit. If a 
current of 10 amps, is to be excited m a ciicuit which lias a resistance of 5 ohms., 
then the voltage needed will be 5 X 10 ~ 50 volts. If the resistance, however, 
be only 0*5 ohm., then a voltage of 0*5 X 10—5 volts will be sufficient. 

When we learn that the rotor-winding of an asynchronous motor is made of 
short-circuited armatures, we understand that a low voltage will be sufficient to 
cause a strong current, because the resistance is small. This voltage is excited by 
the crossing of the lines of force of the rotating field by the rotor, and it is the 
slip which causes this crossing. Therefore the slip need only be small. 

It will now be clear also that, when such a motor with short-circuited rotor is 
started, the initial current will be very large. At the moment that the stator is 
connected with the system—accomplished with the aid of a three^poled connecting 
bar—the rotor is standing still, while the rotatory field, which is created imme¬ 
diately, revolves at full speed. The slip at that moment is 100 per cent, and the 
starting current very high, i.e., about four to six times the full-load cuiTent of 
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the motor. Such rushes of the current cannot be admitted on the circuit, 
especially not when lamps are also connected. The light would flicker. This 
method of starting, therefore, is used only for small-size motors. The methods 
which are used for making the starting current smaller are obvious ; firstly, the 
rotary field may bo rendered weaker during the starting period, whereby the 
excited rotor-voltage, and also the rotor current, will be smaller; and secondly, 
one can enlarge temporarily the resistance of the rotor, in which case the rotor 
current is also kept within certain limits. For the first method one uses a star 
three-corner connecting bar or a starting transformer. 

When a motor is built in such a way, that the stator armature is connected 
in three-corner, then each of the three-phase windings will be on the full net 
voltage in normal working, for example 220 volts. If temporarily, during the 
starting period, the motor be connected in star, then, as we have seen above, each 
time two-phase windings will be connected in series, at 220 volts, and each winding 
gets 127 volts to its account. By thus reducing the voltage at each of the three- 
windings temporarily from 220 to 127 volts, the rotatory field is made weaker and 
tho motor starts with a weaker current. Starting by means of a three-corner 
connecting bar is accomplished in two stages, and can be resorted to only with 
motors which normally run in thiee-corner connexion. 

A transformer is a contrivance which transforms rotatory current from one 
voltage into another. It will be dealt with later on. If, when a rotatory current- 
motor is started, one interposes a transformer between its terminals and the circuit, 
one has the means to feed the motor temporarily with a voltsige which is lower than 
tho voltage of tho circuit. 

When, furtheimoie, the transformer has been arranged so that we can increase 
the voltage of the motor in two oi more stages, then it will be apparent that this 
furnishes a very good method to bring the rotatory field gradually up to its 
normal load, and to start the motor with a current which is not unduly heavy. 
The second method named, i.e., incieasing tho resistance in the circuit of the 
rotor during starting, i.s used for motors with shp rings. Here the rotor 
armature is not short-circuited in itself, but is connected for instance in star, and 
the throe terminals of the phase-windings are connected with as many slip rings 
placed on the shaft of the motor. On these slip rings three bru.shes are resting, 
which aie connected by insulated wares with a staiting resistance. When starting 
the motor, tho whole value of the resistance is taken up in the circuit of the rotor. 
When the stator winding of tho motor is again connected by a three-poled 
connecting bar to the rotatory current circuit, the rotatory field will be created 
immediately at its full strength ; but even if at this moment the slip be 100 per 
cent., the strarting current is suppressed by the resistance which is connected with 
the motor. Giadually, with the motor reaching full velocity, the staiting resist¬ 
ance is reduced, and finally when the motor has reached full speed tho resistance 
is short-circuited completely. Usually these slip ring motors are provided with a 
contrivance which makes it possible to unite the slip lings mutuallj^ when the 
motor runs at full speed, thus giving the motor a normal short-circuited rotor. At 
the same moment the brushes on the slip rings are lifted, in order to avoid wear 
and friction losses. 

The contrivance which serves to short-circuit and lift the brushes from the 
slip rings is worked by the aid of a handwheel or lever at one of the bearings of 
the motor. 

Summarizing, it may be said that the asynchronous motors are divided into 
(«) motors with short-circuited rotor, which oie started, according to their size, 
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with a three-poled connecting bar, a star three-corner connecting bar, or a resist¬ 
ance or transformer; (6) motors with slip rings for rotor windings, to be started 
with a three-poled connecting bar and starting resistance. 

The Transformer. 

The object of a transformer is to change alternating current of a certain 
voltage into similar current of different voltage, that is higher or lower. It has 
no rotating parts, nor does it call for any supervision. Thanks to these trans¬ 
formers, the use of alternating current has found a much more extensive 
application than has direct current. 

Por the latter type, one may build machines which produce a fairly high 

voltage with the possibility of transmitting 

p- ^ electrical eneigy over a long distance; but 

o--j; -o the tapping and use of this high voltage 

-5?- direct current is dangerous and presents 

:g: if s many difficulties. In the case of alternating 

-S- current this objection docs not hold, and by 

' L_ ° means of transformers the dangerously high 

' ‘I voltage can be changed down into a much 

lower one, easier to handle, and free from 
danger. 

In. Pig. 10 the principle of the transformer is made clear. Hero a laminated 
soft iron core is provided with two windings; one of these, the lirimary 
receives the alternating current whereby a magnetic field is created in the iron, 
the polarity of which is reversed b5^ and with the same periodicity as, the altei- 
nating current. The shape of this core is such that the lines of force of the 
field go right thiough the iron as indicated by the spaced line. Inside tb<5 
second winding, the secondary [Es), comprising tln^ entiie group lines of force, 
the magnetic field changes its direction and force continually. 

As will 1)0 remeinbeied, an P.M.P. will be created in a conductor whicli is cut 
by the Hues of force of a magnetic field, AVhether the conductor is moved through 
the field, or the field moves in relation to the conductor, does not mak(» any 
difference. It is not even necessary that motion should take place, for an E.M.P. 
is created in the conductor oven when this stands still in a magnetic field whos(» 
force keeps changing. The greater the change of field, the greater the E.M.P. If 
the intensity of the magnetic field grows, the ^ ^ y 

E.M.P. will have another direction than that 
when the field grows weaker. This is the case 
with a transformer. The primary winding 
through which we send an alternating current 
gives rise to a changing magnetic field, and 
this latter in turn creates an E.M.P. in the 
secondaiy winding, which will have the same 
form as that supplied to the primary winding. 

If we connect a series of lamps or other user of ^ | 

current with the secondary winding, then the 
voltage which is secondarily induced will give 

rise to an alternating current. The force of the secondary E.M.P. is in direct 
proportion to the number of turns in the coils which constitute the secondary 
winding. Thus, in order to induce a current of higher or lower voltage than 
the current in the primary winding, the number of convolutions of secondary 
windings must be respectively greater or smaller than those on the primary side. 
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With 3-phase altematiog current transformers, the primary and secondary 
windings are in sets of three, each with a corresponding number of cores; but the 
method of connecting up is variously arranged in practice, many different com¬ 
binations being met with. In Fig. 11a 3-pha8e alternating current transformer 
is shown diagrammatically, both primarj^ and secondary windings being connected 
in star, i.e., one terminal of each of the 3-phase windings is connected together, 
while the other end is led to a terminal to which we may connect the wire either 
supplying the energy or to bo supplied. It must be noted, however, that con¬ 
trary to the real design of these transformers, the primary and secondary windings 
have here been drawn of equal dimensions. 

Transfoimers are usually placed within sheet-iroji casings filled with oib 
This oil has a threefold utility ; in the first place, it forms an efficient insulation 
between the high voltage winding and the low voltage one, and insulates both 
from the iron core ; secondly, the windings are bettor protected ; and in tbe third 
place, the oil acts as a cooling medium by absorbing the heat generated by the 
losses in energy which always occur, and which are transformed into heat. (In the 
case of a motor, the rotation causes a draught, usually improved by artificial aids, 
which keeps the machine cool.) The oil will circulate on being warmed, and will 
radiate its heat to tbe iron casing, and thence to the air. In the case of large 
units, however, water cooling through serpentine pipes is resorted to as well. 

The ITienomenon of Self-induction. 

Ah we have explained above, an E.M.F. of variable strength and direction 
is excited in a winding which is at rest and wound round a core, the latter 
being magnetized and the strength of the field changed. But this E.M.F. 
is not only excited in the secondary winding of a transformer, but in tlu^ jiiiinary 
winding us well. Thus what actually happens is this: we feed an alternating 
current into the jiriinary coils of a tianslbrmer; a magnetic field is created thereby, 
which in turn creates an E.M.F. in the same coil, described ns the electromotive 
force of self-induction. This J'bM.F. will obviously influence the incoming current 
The voltage which we introduce into the transformer must create a fresh current, 
and at the same time overcome the E.M.F. of self-induction. The result is that 
the final current proves to ho smaller than if no self-induction hud been set up. 
Moreover, the latter causes a shifting of the phases hetwoen curient and voltage. 
This action may be compaied with tuio where a weight is sus])cnded from aspring, 
and the free (?iid of the spiiiig is moved up and down, while the weight will 
stretch the s])nng more or less. When the upper end of the spring goes up, the 
weight wull not follow this motion simultaneously, but be a little late, so that at 
the moment when the end of the spring goes down again, the weight has not 
as yet changed its direction of motion similarly. Again, when the point of 
suspension is moved up once more, the weight tends to go on on its downward 
motion until the tensive force of the spring has be^come great enough to make it 
reverse its direction. Thus the niution of the weight will take place with the 
same regularity as that of the point of suspension, only the weight will always be 
a bit behind, i.o., the weight shows a shifting of phase as compared with the motion 
of the point of suspension. The cause of this shifting is to be found in the 
inertia of the weiglit. 

Similarl5^ we have the action of self-induction in the alternating cuiTent 
circuit. The voltage of the sup})ly corresponds to the force which moved tlie point 
of suspension of the spring, and has likewise a periodical course. The velocity of 
the motion of the weight coincides with the intensity of the current in the circiut, 
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and this will lag behind in respect to the voltage on account of the E.M.F. of 
self-induction, which plays the r61e of the inertia attached to the weight when 
being moved. The inertia action of the self-induction consists in its slackening 
the intensification of the current at one moment, and rebarding the decrease in its 
strength at another ; the intensity of the secondary current reaches its maximum 
value a moment later than does the voltage, and will pass the zero point the same 
time-interval later. 

Fig. 12 shows a current in a 
circuit, where self-induction is absent, 
through the absence of any iron that 
would be magnetized by the primary 
current; this current I is in phase with 
the voltage developing its maximum 
and minimum values at the same moment. 

In Fig. 13 the intensity of the current is 
also marked by spaced lines, and at the point B, where the current is at its maxi¬ 
mum value, the voltage has already passed its maximum. This figure corres- 

jKmds to an alternating current circuit 
with self-induction, i.e., as in motors, 
transfoiiners, brake-magnets, and the 
like. A full period, as diawn m the 
figure, coincides with a complete rota¬ 
tion of the generator, that is, if this 
is a tsvo-pole machine ; or with a 
traversed angle of (electrical). 

The part of the poiiod, A //, between 
the points where voltage and current 
reach their maximum value, can also 
be expressed in angle measure, and is 
usually represented by the (xreek 
letter 0, which indie-ates the angle of 
j)liase-shift between voltage and 
current. 

When a load is displactul, the 
energy which must be spent to do it 
can be expressed by a fac-tor consist¬ 
ing of forms of force multiplied by distance. Thus the labour accomplished by a 
pump may be found b}^ inultipljdng the quantity of fluid wliich is displaced by 
the pressure which has to be overcome. The electrical labour analogous to this 
may be expressed by the product of the voltage and the quantity of electricity 
which 18 displaced, while the electrical energy may be calculated by voltage 
X amperes. For direct current this is easily detoi ininod, as voltage and current 
are constant. With alternating current, however, voltage and current change 
every moment. 

In the case shown in Fig. 12 of a circuit without self-induction with current 
and voltage changing continually, the question is still fairly simple. We can take 
the pioduct of voltage and current at some moments during a period and note the 
average value of these products. But then we get the same result by multiplying 
the average values of current and voltage in order to find the energy. 

In a circuit with self-induction, however, where current and voltage are not 
ill phase, this will not hold good. In Fig. 13 a wave line is drawn to scale which 




Fig. 12. 
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gives from point to point the product of the corresponding points on the sine. 
curve E and I which represent the voltage and current. The mean plane is a 
measure of the work which is accomplished during a full peiiod. At some 
moments, it will be noticed, the work will be negative, which moments will be 
when current and voltage have negative value. It will be apparent that the 
height of the wave line and, consequently, the content will he smaller, the more 
the points A and B when voltage and cuiTent are at their maximum lie apart; 
while the work done in the period will be greatest when the maximum values of 
current and voltage coiiicide, i.e., when no shifting of phase takes place. Con¬ 
sequently the extent of the phases displacement between current and voltage 
affects the work accomplished by the alternating current. 

When E and 1 represent the average values of voltage and current, and cos. 0, 
the cosine of the angle of phase displacement between voltage and current, then 
E X / X ('OS. 0 will bo the energy in a circuit of alternating current with self- 
induction. As regards the influence of this cos. 0 on actual practice, we must 
note that it will always make the work done by a certain voltage and current 
smaller. Hence we need a greater current than if there wore no phase 
shifting. 

If we take a half-watt lamp of 1000 C.P., using half a watt per candle or 500 
watts in all, this will if connected with a 125 net voltage take 4 amps. An alter¬ 
nating current motor, however, which uses 500 watts will need a bigger current 
with the same voltage. The cos. 0 of such a motor is about 0'7, hence instead of 
4 amps, the current neodod will be about 5*7 amps. (125 volts X 5*7 amps. X 
0*7 = 500 watts). This factor, cos. 0, is also called the jxmer fudor, since it 
indicates what part of the product, current X voltage, or volts X amps., will be 
obtained as actual power. 

What jiroportion of this cos. 0 is obtained is obviously of some importance. 
Jf t\\o generators furnish current, the one to a number of glow lamps, and the 
other b) a number ol motors, and both cases require a similar amount of energy, 
then the lirst geneiator lequires to furnish less current than the second. Gener¬ 
ator and wiring can accordingly be calculated for this smaller current. On the 
other hand, a generator may be loaded the heavier, the smaller tlie phase displace¬ 
ment be between the current and the voltage. Thus it is important whether the 
current users connectt‘d to a central supply liave much or little self-induction, and 
therefore minimum values are universalIj* ^tipulated for motors which have to be 
connected up. By careful design and construction of the motor, the risk of the 
power factor sinking below a certain minimum can be guaided against. 

Because of self-induction, the jKiwer of alteniuting current generators and 
transforiners is not given in kilowatts as wuth direct current machines, but in 
kilo-volt-afn]>crcs (K.V.A.). The load which is admitted to a generator is limited 
by the ensuing development of heat, i.e., a temjierature rise of flO' O. must not be 
surpassed. This heating depends directly on the current density; it therefore 
forms the rnoasuro of the load which can be borne. The load stated in kilowatts 
will bo the greater as the power factor is greater. An alternating current gener¬ 
ator of loo Iv.V.A. at 500 volts can give a current of 200 amps. When it is fully 
loaded with motor work having an average cos. 0 of 0*8 (the phase displacement 
in this case will amount to 37"), then the output will be 500 X iitH) X 0’8 — 80,000 
watts or 80 kilowatts. 

If, however, the generator be loaded with glow lamps w*here cos. 0 will = 1, 
because there is hero no phase displacement, the energy produced will he 500X^00 
=:: 10,000 watts or 100 kilowatts. 
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As already shown above, the rotary system is created by the combination of 
three one-phase alternating currents. For each of the three circuits (see Fig. 7) 
the energy will be ^ X / X coa, 0. Consequently for the rotatory system it will 
be 3 X A’ X / X € 08 , 0. lu this formula E represents the voltage of each of the 
phase windings. For the net voltage of the rotatory system (Fig. 8) we found a 
value however which was ^3 or 1*73 times as great as the phase voltage. When 
we insert the net voltage instead of the phase voltage in the above formula, the 
energy of a rotatory circuit will be expressed by the product 
E 

3 X —- X i X cos, 0 or 1*73 X E X I X cos, 0. 

A rotatory generator having a voltage of 220, and delivering a cuirent of 300 amps, 
to users which give rise to a cos, 0 of 0*83, will consequently generate an energy 
of 1*73 X 220 X 300 X 0*83 = about 93,000 watts or 95 kilowatts. 

^To be continued,J 


The Simplified Inversion Method proposed by Walker. 

By H. PELLET. 

Mr. Herhert S. Walker, of the College of IIai\aii, hns propostnl a new 
so-called “simplified” method of inverting sugar solutions, pure and impure.* 
This chemist has carried out a series of experiments which convinced him that, 
by adding hydrochloric acid to a liquid previousl}^ raised fo a tomjierature of 
Oo'^C., and allowing the whole to cool in the air during at least 15 minutes, results 
constantly comparable with those given by the Herzhihl metliod wiu’e obtained. 

We cannot see piecisely the advantage of this jirocedure, and wliore its 
simplicity lies. In fact, when W'e made a few observations upon the Steuerwald 
method, it was because it was long, since in practice one aims at having the 
results of an analysis in the shortest time possible. 

Now the new method proposed by Mi. Walker does not give a result iiioih' 
rapid or more simple than that generally in use. By means of the lleizfeld 
modification of the original Clerget process, one etfects the inveision aft»‘r at most 
10 to 12 minutes; and under the conditions followed the opeiation is without 
complication, since a determined volume of hydrochloric acid and some water is 
mixed with the liquid to be inverted, lapidly laised to 70‘'C., and maintained 
five to seven minutes at this temperature to complete inveiHion, being finally 
cooled, and the observation made. W'^orking in this way, one may easily carry 
out 5-10 determinations at the same time. 

It may bo remarked further that Mr. Walker does not appear to use the 
acid polarization of the liquid before inversion, and tliis under the conditions 
studied by Andrlik, Ogilvie, and the author, in oider to have a polarization 
more comparable with that olitained after inversion. Depending upon the nature 
of the impurities contained in the molasses, the quantity of lead remaining after 
clarification, or the treatment by means of different reagents, the direct polariza¬ 
tion of the liquid is more or less inexact, for this polarization is modified by 
acidification before any transformation of sucrose into invert sugar can take place. 
This has been shown by divers experiments. 

It is known that if a solution of hydrochloric acid containing urea be used, it 
is possible to acidify a clarified solution of molasses without inverting the sucrose, 

T/.*’.,/., 1917, ai. 
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at least for some time; and further that by acidifying the same solution of 
molasses with concentrated sulphurous acid, practically the same results are 
obtained; while sulphurous acid has tlie advantage of decolorizing the solution, 
and of not acting upon the sucrose at the ordinary temperature, that is, during a 
much longer time than that necessary for the necessary operations involved in 
making the observation. 

Consequently, it is necessary to use the acid direct polarization for com¬ 
parison with the inversion polarization; otherwise the results are inexact. It is 
possible to bring forward quantities of figures m support of what has just been 
said ; but we are contented to reproduce the table published by Mr. Ogilvik,i as 
follows:— 



Cuban molassoB 

Egyptian 

molasKes 

Tarn 

“American 

Hyrup.” 


No. 1 

No 2.' 

molaBBes. 

Ash (sulphated) .... 

6-77 

7-34 

. 10*92 . 

10-97 

.. 6-05 

Reducing sugars 

18-71 . 

. 18-66 

. 11-70 . 

21-98 

. 26-55 

1. Alkaline (basic load acetate) 






polarization . 

32-20 

31-40 

39*50 

34-30 

.. 39-70 

2. Neutral direct polarization .... 

30-50 

29-90 

. 38-10 

33-46 

.. 39-65 

8. Acid (IICI and urea) polarization 
(Andilik). 

30-60 

30-60 

. 38*40 . 

33-38 

. 39-26 

4. Acid (fa»0;ji) direct polarization 
(Pellet). 

30-60 

. 30-50 

38*30 . 

33-30 

. . 39 10 

6. Invertase inversion polarization..- 

-16*40 

.—15*50 

.— 17-90 . 

. — 14-08 

., — 11-40 

6. Acid inversion (llerzfold) polari¬ 
zation . 

- 16-30 

.—15-40 

.—18-02 . 

. — 14-06 

..—12-28 

7. Percentage of sucrose, using inver¬ 
tase as hydrolyst. 

35*6 

. 34‘4 

,. 42-4 . 

. 36-1 

38-7 

8, Percentage of sucrose, using acid 
as hydrolyst, and the alkaline 
direct polarization. 

36 7 . 

. 36*4 

43-4 . 

. 36-6 

.. 39-3 

9. Percentage of sucrose, usitig acid 
as hydrolyst, and the neutral 
direct polarization . 

35*4 , 

.. 34*2 , 

.. 42-4 . 

. 35-9 

.. 39-2 

10 Percentage of sucrose, using acid 
as hydi-olyst, and the acid (HCl 
and urea) direct polarization 
(Andrlik). 

35 4 . 

.. 34-7 . 

, . 42-6 . 

. 35 9 

.. 38-9 

11 Percentage of sucrose, using acid 
as hydrolyst, and the acid (SOa) 
direct polarization (Pellet) .... 

35-5 . 

.. 34*7 . 

.. 42-6 . 

. 36*8 

.. 38-8 

ThuH it IS seen that, no matter 

which product, the action of 

sulphurous acid or 


of hydrocliloric acid containing urea is the same; and further that certain cane 
molasses give an acid direct polarization (using either sulphurous acid or hydro¬ 
chloric acid containing urea) that very closely approaches the neutral direct 
jiolarization, and sometimes is even higher. In any case, it is evident that one 
must always carry out the acid direct polarization previous to inversion, which 
polarization should only be compared with that obtained on inversion for the 
calculation of the sucrose. 

With beet molasses, this acid polarization before inversion is equally necessary, 
for the difference between the ordinary direct and the acid direct polaiizations 
may be very marked. Citing also the figures obtained by Mr. Ogilvie^ for beet 

molasses, we have:—___—_ 

j., 1911, 15U. 
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Sample. 

1. 

2. 

3. 

4. 

Direct alkaline (basic lead acetate) polarization .. 

48*8 

— 

48*6 

47*0 

Direct neutral polarization . 

49*2 

.. 62*0 , 

49*0 

.. 47*6 

Direct acid (Andrlik) polarization .. 

50*4 

.. 53*25 .. 

60*0 

.. 48*4 

Direct acid (Pellet) polarization. 

50*3 

., 53*3 . 

— 

.. 48*3 

Invertase inversion polarization .- 

-14*6 

.—16*0 . 

— 15*0 

.. — 14*4 

Acid inversion polarizHtion.- 

-13*2 

..—14*6 . 

—13*6 

.. — 13*8 

Clerget value by invertase. 

48*5 

. 61*7 

48*6 

.. 47*1 

Clerget value by acid, using alkaline direct polari¬ 
zation . . 

47*0 

- 

47*1 

.. 46*1 

Clerget value by acid, using neutral direct polari¬ 
zation . 

47*3 

.. 50-4 .. 

47*4 

. 46 5 

Clerget value by acid, using acid (Andrlik) direct 
polarization . 

48*2 

.. 61*4 .. 

48*2 

.. 47 1 

Clerget value by acid, using acid (Pellet) direct 
polarization .. .. . 

48*1 

.. 51*4 

__ 

.. 47*0 


We might also give our own ligiiros couhrming those of Mi. OaiLYiE; but 
we will simply point out that for certain beet molasses we have had an acid direct 
polarization as much as 2*o per cent, greater than by the ordinary direct polariza¬ 
tion, though most generally the difl'eience is 1*0 to ‘2*0. It results from this that 
the percentage of sucrose calculated from these aiud direct polarizations closely 
approaches the direct oidinary {lolarization ; whereas the snci ose calculated from 
the ordinary direct and inversion polarizations gives lesults always too low and 
sometimes considerably so. 

Therefore, it would seem to be absolutely indispensable when carrying out 
any inversion determinations whatever to ascertain the acid direct polarization of 
the liquid, this especially by means of sulphurous acid, following the directions of 
the author, published in different articles, and this no matter which mode of 
inversion be afterwards followed, though for our part wo jirefer the Clerget .system 
with the details indicated by Ilerzfeld, since this furnishes rapid results. 

Ilowever, we would make yet another very impoitant observation, namely, 
that it is almost impossible to be certain of complete inversion, particularly when 
examining cane molasses, unless one has earned out two tests under somowdxat 
different conditions. I)epeiHling upon the chemist, very different qnanlities 
of basic lead acetate may he used for the clarification of the molasses solution. 
Some add a certain volume of this defecating agent without noting whether the 
liquid after filtration gives or does not give a further proci])itate with another 
addition; but others on the contrary (among whom is the author) ascertain the volume 
of basic acetate necessary to precipitate all that can ho thrown down without an 
excess of the reagent, obtaining thus the full clarification with the maxiinum 
decoloration. 

This quantity of basic lead acetate is generally very variable and very con¬ 
siderable in the case of cane molasses. For example, we have calculated that for 
a certain cane molasses, it was necessary to use 130 c.c. of basic lead acetate 
solution ( sp. gr., 13*25 ), prepared according to the French Codex, whereas another 
required 250 c.c., that is almost double. 

Mr. Walker has analysed a molasses which required 80 c.c. of basic acetate 
(of what strength?) for 71*50 grms. of molasses, that is, 112 c.c. per 100 grins, of 
molasses, but he does not state whether a precipitate was no longer produced. 
Depending upon the quantity of basic acetate added for clarification, a greater or 
less amount will pass into the filtrate, the liquid thus neutralizing a portion of 
the acid (often a large one) added for inversion. 
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It is for this reason that the duration of inversion may vary, especially in the 
case of very impure solutions of molasses requiring a large amount of basic 
lead acetate. 

In consequence, being unable to make certain of the necessary duration of 
inversion, we have advised the precaution of proceeding in duplicate. Into two 
flasks, 50 c.c. of the liquid, 5 c.c. of concentrated hydrochloric acid, and 25 c.c. of 
sulphurous acid (sp. gr., 1030-1035) are placed, this latter being to prevent the 
coloration of the liquid. The two flasks are rapidly heated at 70° 0. (the internal 
temperature), one afterwards being kept at this temperature during seven minutes, 
and the other for ten. After cf>oling the contents of the flasks, and allowing them 
to stand for a certain time (about 20 minutes) to avoid muta-rotation, they are 
completed to 100 c.c., some special decolorizing carbon being added, and the 
observation made as usual. In this way, by means of the second flask, one 
verifies the completion of inversion, provided the result corroborates the first. 

If, however, the second test, as wo have noticed sometimes happens, gives an 
appreciable increase of the polarization of the first, the determination is repeated 
again in duplicate; but this time heating the fiist flask for 10 and the second for 
12 or 13 minutes after the temperature of the contents has reached 70° 0. It is 
seldom that inversion is not completed under these conditions. Naturally, account 
IS taken of the content of the inverted sugar solution after inversion, in order to 
applj" the constant, whicli is known to diminish in proportion as the amount of 
sugar decreases in total invert sugar after inversion. 

We also see that Mr. Walkeu propo.ses the addition of aluminium sulphate, 
though only for the direct reading, in order to reduce the influence of the excess 
of lead ; but this addition does not give a liquid having a polarization equal to 
that ill the presence of sulphurous acid, or hydrochloiic acid and urea. 

It would therefore bo desirable, once for all, to arrange in carrying out the 
Clergot inversion (whatever the inodiflcation adopted, Hkhzfeld, Steuekwald, 
Walker, or other) that the acid direct ]K)larization before inversion be made, and 
to use this polarization for the calculation of the sucrose with the result of the 
inversion. 

We propose the use of the sulphurous acid for effecting this acid direct polar¬ 
ization, on account of its groat advantages over a hydrochloric acid containing 
urea, and of its accuracy, as proved by various chemists, notably by Mr. Ogilvie. 


'i’he deti.'iioii of tho United Slates to go to war with (ireimany will of course deprive 
the former of their one time almost exclusive source of beet seed. But thanks to imports 
of seed from Russia, and the home production which now equals one-fourth of the demand 
for America’s domestic sowings, the 1917 crop is assured an ample supply of seed. In five 
years, say.s Fartn about Sugar^ the States hope to produce all the seed needed and may 
even he in a position to export. The Department of Agriculture is actively encouraging 
the new industry. ____ 

The Board ofTiadt Journal quotes a Japanese paper for the statement that a large 
company has recently been formed in Tokio with a capital of ten million yen (£1,020,800) 
for the purpose of establishing a beet sugar industry near Mukden, Manchuria. The 
project includes the construction of a large beet usine equipped with suitable machinery, 
and a sugar refinery attached. The output will be sold in Manchuria and North China, 
its distribution being facilitated by the South Manchuria Railway Co. The company does 
not propose itself to cultivate beet, hut will encourage the native farmers to do so, probably 
by advancing money or by providing trained experts for their practical guidance. 
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Central Stewart, Cuba. 

Central Stewart, the mammoth sugar factory of Central Cuba, was the pioneer 
ingenio in the Ciego de Avila district of the province of Carnaguey. It was built 
in 1907 by Messrs. Duncan Stewart & Co. Ltd., of Glasgow, from whom it takes 
its name, and was originally designed to deal with 2300 tons of cane per day* 
Extensions were made year by year until it now has a capacity of over 6000 tons 
of cane per day. Erom its inception until the end of the 1916 crop Central 
Stewart was the property of the Stewart Sugar Company of New York, but in 
1916 the entire concern was sold to the Cuba Cane Corporation. 

The factory and estates lie about ton miles south of the town of Ciego de 
Avila on the Jucaro and Moron Eailroad, and the town of Stewart possesses its 
own post olBRce and telephone system. The estate covers an area of over 1300 
cahaUerias (over 43,000 acres) and is intersected by more than 60 miles of standard 
gauge railroad with a full complement of heavy locomotives and cane and sugar 
cars. Communication with the Cuba Eailroad at Ciego de Avila (the main line 
linking up Havana with Santiago) is maintaincid by petrol and steam railroad 
motor cars besides the public train service on the Jucaro and Moron Eailroad. 
For several years the sugar produced by the factory was shipped through the port 
of Jucaro, but later the sugar company established a private railroad to Palo Alto 
and constructed wharves and a pier to accommodate ocean going steameis. From 
this port communication with the town of Cienfuogos is obtained by motor boats. 

The cane is gathered from the fields in bullock carts holding about tons 
each, and the full carts are taken to the nearest loading station where a crane lifts 
the whole load from the cart and places it in a 30-ton railroad cane car of special 
design, having a doubly sloped bottom and sides hinged at the top. Trains are 
made up of the loaded cars and the cane is thus transported to the factory where, 
in passing over large cane hoppers after being weighed, the cars are unloaded by 
loosening the sides, thus allowing the cane to fall into the hopi)er. Massive steel 
chain and hook elevators lift the cane from the hoppers and deliver it to the 
crushers. 

The factory itself is housed in buildings constructed entirely of steel, and 
comprises the mill, sugar, boiler and scum houses. Central Stewart is designed 
on the high system, that is to say, the raw juice coming from the mills is pumped 
once only, rising to the top floor of the sugar-house and passing successively 
through the various stages of heating, purification, concentration, crystallization 
and curing, as it descends by gravity, finally emerging as 96® polarization sugar 
on the ground floor. 

The milling plant consists of three trains of 36 in. mills—two trains being 6 ft. 
wide and the third 7 ft. wide—each with a Krajewski crusher. Each train is 
driven through cast-steel machine-cut gearing by one 50 in. X60in. steam engine. 
The mills are fitted with the well-known Stewart patent hydraulic attachments, 
and have cast-steel cheeks and nickel steel gudgeons. The bagasse from the mills 
is delivered by short carriers to the main bagasse carrier which distributes it to 
the boiler furnaces. 

The raw juice from the mills is automatically strained and is pumped up to 
the top floor of the sugar-house, where it undergoes the first stage of treatment by 
passing through the juice heater. From the heater it flows to the next floor where 
it is distributed to the defecators. After defecation the clear juice is discharged 
into the quadruple effect supply tanks, whence it is drawn by the quadruple effect 
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evaporators, of which there are four. The syrup is distributed to the syrup tanks, 
from which it passes as required into the vacuum pans, six in number. The 
massecuite is discharged from the pans either into the crystallizers or directly into 
the strike mixers above the centrifugal machines. The inaHsecuite, fed into the 
mixers from the crystallizers or directly from the pans, is cured in the centri- 
fugals, of which there are 42, each having a basket 40 in. in diam. The dry sugar 
is transported by conveyors and elevators to bins where it is bagged and weighed. 

The scums ai e treated in the scum-house by a battery of 18 filter-presses, 
each having 50 chambers 40 in. X40 in. The scums are pumped into the presses 
by a powerful scum pumping engine and the clear juice is returned to the sugar- 
house for concentration. The press-cakes are collected in special railroad cars 
which pass beneath the presses, and the filter cloths are dealt with by two power- 
driven washing and wringing machines. 

The va})our from the evaporators and vacuum pans is dealt with by three con¬ 
densers served by two large centrifugal water pumps, one large reciprocating 
water pump and a dry vacuum pumping engine. The injection water is cooled in 
a large cooling tower of the open type to which it is conveyed hj” an overhead 
steel flume. 

The steam generating plant consists of 24 multitubular steam boilers, each 
8 ft. dia. by 22 ft. long. These are set in pairs over 12 bagasse furnaces auto- 
matictilly fed with bagasse from the mills, and each furnace is provided with a 
separate self-supported steel chimney. 

The factory with its various offices and the town are lit throughout by electric 
light. Potable water is obtained fi(»m a deep well from which the liquid is 
pumped to a high storagt* tank. The factory possesses a well-equipped machine 
shoj), a blacksmith’s shop, a fitting shop, a carpenter’s shop, a large sugar store, 
large molasses storage tanks and pumping plant, and an ice factory. 

Porha})s the most pictiiiesque portion of the landscape at Stewart is the 
garden attached to the General Manager’s house. This was arranged by the late 
Mr. O. E. Davis, who was the general manager at Stewart from the first crop 
until the time of his death in 1915. 

The town of Stewart possesses, of course, the usual titnda or general store, 
and the fomia or restaurant at which all the unmaiTied employees take their 
meals, as well as a fully equipped hospital. As is usual in Cuban factories, the 
married employees are provided with separate bungalows, and theie are several 
cams de viviemla or living houses in which the unmarried emploj^eos have rooms. 
A sumptuous and spacious new casa de vivienda^ however, which will serve as a 
guest house and for other purposes, is now being erected at a cost of $130,000 for 
the building alone, and when the surrounding gardens and the ornamental grounds 
round the factory are finished the situation of Central Stewart promises to be one 
of the most beautiful in Cuba. 

On the accompanying plate are shown four views illustrating this factory 
and its picturesque surroundings. Those will prove more eloquent than words to 
reveal what has been done to make the place a pleasing habitation for the staff 
and workers. 


The Danish West Indies have now finally passed over into TJnited States keeping, the 
purchase price having been paid. The islands will henceforward be known as the Virgin 
Islands of the TJnited States. It is not proposed to make any changes in the present tax 
laws save that an export tax of J 8 per ton is to bo placed on sugar. Ail products of the 
islands are to be granted free entry into the United States. 




Air and Incondensible Gases in Effect Evaporators. 

By JAS. HAMILL. 


As is now pretty well known the presence of air in any of the calandrias of an 
evaporator reduces the capacity of the apparatus. The main reasons for this 
reduction of capacity are as follows:—(1) Eeduction of temperature of steam ; 
(2) Reduction of transmission coefficient due to lower steam pressure. 

Taking (1), the reduced steam temperature is due to the fact that the am 
pressure forms part of the total pressure in the calandria, and as the total pressure 
is a fixed quantity, viz., that of the exhaust from the engines or the turbines, the 
pressure due to the steam is correspondingly reduced, and with it the temperature, 
since the steam in such cases is always saturated and in the presence of water. 
The early builders of effect evaporators found that the duty fell off perceptibly 
after being at work for some time, and the necessity of removing the air from the 
earlier vessels was soon forced on their attention. Small pipes were therefore 
fitted with improved results, and for a period thereafter makers vied with each 
other in fitting incondensible gas pipes of as large a size as possible, a pipe of 4 or 
5 in. being used in some cases for quite a moderate size of plant. 

Recently, however, practice has moderated considerably, and evaporators 
have again been constructed without any air connexions, the draining pump being 
relied upon to remove the air with the condensate, although Kerr has pointed 
out that such a system as usually fitted fails in its object. 

It would therefore appear that a clearer perception of the requirements of the 
case would be of advantage to all concerned. The writer has made a special study 
of this phase of evaporator work, and whilst the suggestions in what follows are 
put forward tentativel 5 % it is believed they are fundamentally correct. On the 
evaporation of sugar juices an unknown amount of ammoniacal and other gases 
is driven off with the steam, which if allowed to accumulate in the succeeding 
calandria would gradually reduce the capacity to vanishing point. Further, in all 
vacuum apparatus an unknown amount of air leaks into the vacuum space and 
has the same detrimental effect as the other gases. In dealing with the last 
vessel of an effect, due care is always taken to provide a suitable vacuum pump 
for the removal of these accumulations of air, but in the earlier vessels where the 
same conditions hold, the voiding of the air is usually considered sufficient if 
some air pipes are fitted, the size being left as of lesser moment. 

As regards the first vessel calandria the accumulation of air is not generally 
important as a slight pressure usually exists. If the air be blown out at the start 
up, no further accumulation will take place if the air cock be opened at intervals. 

The air exhaustion from the later vessels should, however, be very carefully 
considei*ed if the full capacity of the plant is to be obtained. To this end the 
following methods may be adopted :— 

(a) A separate air pump for each vessel (as distinct from a drainage pump). 

(b) A separate air connexion from each vessel direct to the condenser. 

{e) An air connexion from each calandria to the following vapour space and so to 
the condenser. 

These various arrangements are shown diagrammatically in the sketches a, 
and c. 

Considering Method (a), the amount of air to be removed must be approxi¬ 
mately known to enable the correct capacity of the pumps to be estimated, after 
which the type may be decided, which latter may be of the dry reciprocating type, 
dry rotary, or wet reciprocating types. If the dry reciprocating be adopted a 
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separate means of removing the condensate will be required. With some forms of 
dry rotary and with all forms of wet reciprocating pumps the air and water may 
be removed together, provided the piping is correctly designed. 

For estimating the volume of the air very precise figures cannot be given, 
but it may be taken that the weight of air and incondensible gases given off in 
each cell will be the same, and will amount to about 2 lbs. per 1000lbs. evaporated 
per cell. The figure given represents average practice, with standard evaporators 
built up of cast-iron parts with flanged joints. It might appear that more air 

would require to be exhausted from the later 
vessels on account of the higher vacuum 
existing therein, and while this holds up to 
about 16 or 17 in. vacuum, the weight of air 
due to leaks will not increase above that 
vacuum due to the principle of Napier’s law. 
This has been verified in practice—therefore, 
whilst more air will leak into a cell at 17 in. 
vacuum than at 5, the gases given off by the 
juices in the earlier vessels will be more, 
and will about counterbalance any reduction 
in the air. 

Using this figure for weight of air to be 
removed from each calandria, the volume of 
same may be readily calculated, if the tem¬ 
perature and vacuum at which it leaves the 
calandria is known or can be safely assumed. 
The sizes of the various air vent pipes can 
then be detemiined by allowing a gas velocity 
of 200 to 300 ft. per second, depending on 
the size. The first calandria will not require 
the pipe proportioned thus, whilst the gases 
from the vapour space of the last vessel will 



be dealt with in the condeiiser and need not be further considered at the moment. 

Considering Method [h), the pipes should be proportioned as in (a), and 
should be fitted with a regulating valve, to ensure that hot steam is not drawn to 
the condenser. This point will be referred to later. 

With Method (c) the foregoing figures will still hold good, but it will be apparent 
that much longer pipes will be required from the later cells. Taking a quadruple 
effect as an example, the vent pipes in the various cells must be proportioned for— 

Ist Calandria, Air in steam only. 

2nd Calandria. Air from first vessel, only at corresponding temperature and 
pressure. 

Srd Calandria, Air fiom first and second vessels at vacuum and temperature 
existing in the latter. 

j^th Calandria. Air from first, second, and third vessels at vacuum and tempera¬ 
ture in the latter. 

The vent pipes will therefore be larger than in the methods («) and {h) in the 
proportions of— 

1st Calandi »</, same size. I Srd Calandria^ twice as large. 

2nd Calandria^ same size. | 4^h Calandria^ thrice as large. 

This is a common method of arranging the venting, but is seldom properly 
carried out. The disadvantages are : increased cost of pipes (which must be of 
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copper), and the carrying of the air through the various calandrias, thereby reducing 
the temperature of the steam and the comparative duty. On the other hand, the 
method leaves less room for careless operation, as should steam be drawn from the 
earlier vessels it is condensed in the later cells, tho dead loss being steam drawn 
from the last calandria only. In any case, however, the loss cannot be great, but 
the results by this method will be generally inferior to those obtained by leading 
the air from each cell direct to the condenser. In any vessel, in order that the 
proportion of steam drawn off with tho air may bo small, tho mixture should be 
at a lower temperature than that corresponding to the vacuum in the calandria. 
The closer this temperature approaches the steam temperature the less air there 
will be in the mixture, by Dalton’s law, whilst the colder the mixture the richer 
it will be in air, for it is a fundamental truth that no air can be removed without 
some steam. This cooling of the mixture is usually obtained by closing down the 
vent valve, and the result is that a quantity of air accumiilatos in the calandria 
until the tubes have had some cooling effect, so that whilst economy is maintaiiuid 
the evaporative capacity is reduced by this lowering of temperature in the steam 
space. 


A much better plan is that adopted b}’’ surface condenser designers. A few 
tubes are baffled off near the air outlet, round which the air is made to circulate 
and reduced in temperature, whilst the remainder of tho tubes operate at the 
temperature corresponding to the vacuum, and therefore at their maximum heat- 
transmitting capacity. By this arrangement tho capacity of about 98 per cent, of 
the tubes is maintained at the highest point whilst economy is safeguardcwl by 
having tho vented air sufficiently (moled to ensure that the amount of va])Our 
drawn off is small. In the earlier vessels this will be attained if the temperature 
the of the mixture is say below the temperature of the steam in calandria, 
whilst in the later vessels the cooling effect should be 10° to lt>° F. 

Tho foregoing figures will be found of great use in jiroportioning the air 
pump for the main condenser. The main air pump will have to deal with tho air 
and incondensible gases from all the cells if methods (6) and (r) are utilized, plus 
the air liberated from tho injection water. On the assumption that the same 
amount of vapour is evaporated from each vessel the amount of air to ho dealt 
with will be for a quadruple effect:— 

From Ist vessel 2 Olhs. per 1000 lbs. steam per hour 


,, 2nd ,, 
,, 3rd ,, 
„ 4th „ 

Total .. 


2 0 „ 

2-0 „ 

2 ^ ,, 

8-0 lbs. per 4000 lbs. steam total evaporation. 


Advantage may be taken of the fact, however, that with one large pump this 
allowance may be reduced, and it will probably bo sufficient to base on 6 lbs. of 
air to 4000lbs. total evaporation. 

Assuming further that the ratio of steam to water in the condenser is 40 to 1, 
the water required will he 4000 gallons per hour, and if tho water contains air in 
solution at the rate of 3 per cent, by volume, the free air liberated will be 19’2 
cub. ft., which equals about 1*5 lbs. per hour. The main air pump would therefore 
have to deal with 7-5 Ihs. air for every 4000 lbs. total evaporation in tho apparatus, 
or 7*5 lbs. air per 1000 lbs. evaporate(i in last vessel. 

In plants where method of venting («) is adopted, it will be found these 
figures for air from the various cells will give satisfactory auxiliary venting pump 
sizes, but it would not be wise to use the figure for the last cell in proportioning the 
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main condenser air pump. The figure given is 2 0 + 1*6 = 3*5 lbs. air per 1000lbs. 
steam from the last vessel, and whilst this would be quite large enough for 
ordinary working, it would not leave sufficient reserve for getting up the vacuum 
at the start. A further 26 per cent, may be required for this purpose. 

A further word of warning should be given. These figures do iiot apply to 
vacuum pans. The working conditions of these are entirely different and must be 
specially allowed tor in the air pump. 


Correspondence. 

THE MANUFACTURE OF BEET SUGAR IN ENGLAND. 

To THE Editoii, 'finK Intemnational 8coak Journal.” 

8ir,—Quite lately Sir Uichaud Winfrey, Tailiamentarv Secretary to the board of 
Agricultuie, replying in the House of Commons to Lt.-Col. Page Cuoft with respect to 
the Beet Sugm industry in this country, said: ” The uncertainty with regard to this 
problem is whether sugar beet can he cominereially manufactured into sugar at a profit in 
nomial times in this country. Until that is settled it is of no use to diveit land from the 
cultivation of essential crops, oi to allow the establishment of factories for the making of 
beet sugar.” 

Will you p« rniit me to show that beet sugar can be manufactured in England, not 
only at a proht, but at a good piofit? Sugar beet an essential crop; because sugar is 
an essential food. 

I will not weaiy readeis with a lepetition of statistics except to say that, of our whole 
two million tons of sugar imjiorts before the war, onl} about one-fifth came from our own 
cane-growing dependencies. With a small exception in Norfolk, all the lest was con¬ 
tinental heel sugar. Sliall we again be so insaiio as to trust to that soure.e ? Whatevei 
diflSculties stand in tbe road they must, and can, be overcome. 

From the factory point of view the cost of manufacture falls under two main heads ; the 
(ost of the raw material, viz., the beets themsolvos, and the cost of extracting the sugar. 

To deal with the latter jioint first (all figures being on a pre-war basis); the actual 
working costs of a factory m England, nieasund over a period of steady, continuous 
work, wcrt'just under 8s. 6d. per ton of beet. This was exclusive of the cost of the beets 
themselves. With one or two seasoiiH* t'xperience this figure w'ould undoubtedly be 
reduced, and, I do not doubt, would fall at least by la. to 7s. 6d. But let me accept the 
higher figure for my present jnnpose 

Economy in working greatly depends on a full and continuous supply of beet. 
Interiuptiori is disastrous, and a small supply of raw material depresses the profit. A 
factoiy consuming 800 tu 1000 tons of beet pei tweiity-foui hours is of a sound size. But, 
as it is safest to asaunie everything on a moderate stale, such as might exist at the com¬ 
mencement of the indu8tr\, I wdll suppose that for a given factory only 3000 acres of boet 
are grown. Much exi>erience of the cultivation of sugar beet has now been gained in this 
c.ountry , and, whilst many growers have produced from fifteen to twenty tons per acre on 
experimental plots, 1 do not think it wise to take a working average over a large aiea, and 
m the hands of diverse farmers, of more flian ten tons per aero, nett washed weight. Each 
factory should grow a large aiea of its own, when fouiteen tons per acre might be reason¬ 
ably expected; but, to effect tho greatest national good, outside farmers must also be 
relied upon , and the bad have to be set against the good. 

We thus have a croji of 30,000 tons of beet; a small volume from the economical 
point of view. The working costs on this would be £12,750. 

It has been established as a fact before the war that, properly farmed, a grower could 
make a handsome profit at 258. per ton, delivered on rail or barge, or caited a short distance 
to the factory. Space will not permit me here to enter into details of the farmer’s profit; 
my present business is with the factory. 
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The factory will, therefore, pay for its beet £37,600. If it pays freight, we may 
safely set this at not more than an average of 3s. per ton, or another £4600. 

As the “campaign,” or manufacturing season, lasts only from eight to ten weeks (in 
this case considerably less) there are necessary “Standing Charges” for the remainder of 
the year, such as Factory Repairs, Insurance, Marketing of Sugar, Directorate and Clerical 
Staff, etc. This, on a liberal scale, may on such a crop be put at 4s. per ton of beet *, or, 
for our case in point, say £6000. We thus arrive at a total debit to revenue of £60,760. 

To come now to the other side of the sheet. 

Beets have been grown in this country with a sugar content of over 20 per cent. 
From 16 to 18 per cent, has been quite common, but one must look at it from the broad, 
working point of view, and remember again that the bad grower brings down the average, 
and that seasons vary. But, working on tlie diffusion process, and extracting practically 
all the sugar, there is no reason why we should not count on an average crystallizable 
sugar content of 14 per cent. In our suppositional factory this gives 4200 tons of sugar. 

From our 30,000 tons of beet we should also count on about 600 tons of molasses, and 
about 2700 tons of beet slices. These latter, wet or dried, form a good cattle food either 
by themselves or mixed with other materials. Compared with other cattle foods, the 
intrinsic value of these slices may be taken in normal times at £3 68. to £3 10s. per ton. 
To err on the side of moderation I put them at £2 158. In normal times beet molasses 
may safely be taken at £2 lOs. per ton. 

The remaining—and the great—question now is: at what price are we to take our 
sugar ? First, take our total debits and credit m. excluding sugar. These are : 

Total cost. £60,750 

Leas molasses and slices .. .. 8,960 

£61,800 

This remainder would be exactly balanced by a sale price of 128. 4d. per cwt. for our 
sugar—remember, refined sugar. 

In such a case, therefore, as I have been citing 128. 4d. per cwt. must be the minimum 
price of refined sugar, ex factory to just enable receipts to meet expenses without taking 
any account of excise or interest on capital. 

The capital necessary for the erection and equipment of such a factory, in normal 
times, should be about £120,000. For working capital £30,000 would suffice, making 
£160,000 in all. 

Assuming that 10 per cent, has to be earned on this, a further £15,000 has to be 
produced from sugar. That means another Ss. 7d. per cwt. on the price. On the basis of 
a 30,000 ton croj), then, we get the figure of ISs. lid. per cwt. as representing the price 
ex factory, without considering the question of excise duty. This is equivalent to less 
than l|d. per lb. 

It would be only wise for the first few years, especially if only one or two isolated 
factories as yet existed, to impose no excise duty on home-grown sugar, but, as I wish to 
represent working conditions we will suppose that British sugar has k) face a duty of, say, 
2 b. 6d. per cwt. This practically equals Jd. per lb.; and brings our price, ex factory, to 
18s. 6d. per cwt.; or a little under 2d. per lb. 

But, now, suppose that instead of a 30,000, wo had to deal with a 60,000 ton crop for 
our factory. This greater amount would be quite a comfortable figure for such a factory 
as this. Suppose we establish the figure of IBs. 6d. ex factory ; then, on the foregoing 
basis—working costs being now less per ton—we would realize a profit of £23,700, after 
paying excise ; or 15| per cent, on the capital. 

Again, take another side of the matter, and for safety’s sake assume that, owing to a 
possible increase in prices after the war, the factory cost an additional £20,000, and that 
the working costs were 20 per cent, higher than at pre-war rates. Under those adverse 
influences, taking sugar at 18s. 6d. per cwt.; excise at 28. 6d. per cwt. ; and a 60,000 ton 
crop of beet, the profit on our capital of, now, £170,000 would be over lOj per cent. 
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The foregoing figures are based on ivhat I have actually seen of the difficulties of 
initiating the industry into this country, and what I consider it is only commercially 
sane that the business should lay itself out to face at the commencement. I have no 
sympathy with those who mislead the public with figures that will only be attainable 
after some experience. You must therefore construe my figures as affording a liberal 
margin to cover the faults and hesitations of a new enterprise. A few seasons’ experience 
will work great reductions in costs. My object is to show that, and how, sugar would 
pay even under initial difficulties. I also assume what I know to be an absolute necessity : 
a fair price to the farmer for his beets. Time will show the farmer that he can make beet 
cultivation pay at less than 25b. per ton, nett washed weight; but T am quite certain he 
will not cultivate on a large scale, at the beginning, under that figure. 

My results are taken from actual English experience. To compare them with those 
of a German factory, as cited by Mr. Maktinbau in “Sugar,” 1 would point out that 
the latter takes 6 tons of beet to produce 1 ton of sugar. This means a sugar content 
for the beets of 16*6 per cent. I content myself with the more modest content of 14 per 
cent., which I have good reason to feel sure would be an attainabh; average in this country 
Martineaii’s year was an except! on all 3 ^ good one. My 14 per cent, means 7*14 tons of 
beet to 1 ton of sugar. Had Maktineau taken 14 per cent, of sugar, his sugar would 
have come out at lOs. 2 d. per cwt. (remember, w«refined); and had he taken his beets at 
258., his sugar would then have cost 1 Is. 7d. per cwt. 

It is extremely uncertain wliat charges he exactly includes against his cost: it is not 
apparent that ho includes standing charges throughout the period of the year other than 
the “ campaign ” period. On the other hand, I deal entirely with refined sugar, and give 
a total annual cost—everything included—of £60,750 for only a 30,000 ton crop. This, at 
14 per cent, sugar content, gives Hs. 6 d. per cwt. for my sugar— refined^ without allowing 
for residual molasses and slices at all. If those are taken in, my sugar then comes back 
to the 128 . 4d. as compared with Martineau’s lls. 7 d.; and if I exclude the ex-campaign 
charges and freight, my total is £60,260, which, at 14 per cent, content, gives 98. 8 d. lor 
my refined sugar. 

Going back to the lls. 7d. per cwt. mentioned before as the equivalent of Martineau’s 
sugar at 14 per cent, and 25 r. for beets, then a further 28. per cwt. may at least be fairly 
added to this to equal refined sugar. We thus get IBs. 7d. per cwt. as against my 148. 6 d. 
or 128. 4d. after sales of molasses and slices, which, I think, is not a bad comparison with 
the German working costs. You will thus see that the main point of difference between 
my figures and the German ones cited hy Mr. Maktixeau lies m the fact that I take my 
beets at 258., whilst he takes his at 218 .; and I take a realizable sugai’ content of 14 per 
cent., whilst he takes 16*6 per cent. 

I have also assumed an increase of 20 per cent, on the working costs after the war— 
probably quite an excessive increase , and an increase in cost of machinery and con¬ 
struction materials of £ 20 , 000 . This I do so as to show the wofnt aspect that is likely to 
arise in the initiation of the industry, and that, even under these circumstances, the 
cultivation of sugar beet, and the manufacture of beet sugar, would pay a dividend of 
quite 10 per cent., provided two things; that a full supply of beet w’os forthcoming to 
enable each factory to work economically, and that sugar was not sold in this country 
under 2 d. per lb. refined, ex-facto^ 3 ^ ^ maintain that it falls to the duty of the 
Government to ensure that both these conditions are assured, and I believe if the public 
understood the position, they would insist on such conditions being brought about. 
Through the Board of Agriculture and the Ministry of Labour they should so arrange 
with farmers that the necessary acreage of beet is grown ; that the requisite labour, in the 
proper season, is supplied; and that the fanners are scientifically instructed in the culti¬ 
vation of sugar beet. In the upkeep of our navy we ungrudgingly pay an insurance on 
the safety of our shores and commerce. Should we not, through Government activity, 
ensure our sugar supply for all time, even if it costs 2d. per Ih. at the factory P It should 

surely be retailed at 2 id. _ 

H. F. Easton. 
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CONDENSING SYSTEMS. 

To THE Editor, “The International Sugar Journal.” 

Sir,—I cannot agree with Mr. Coxon’s leasoning upon the behaviour of gases in con¬ 
densing plants, and neither can I understand what assistance he obtains from the article, 
“ Air in Condensers.” This article does not employ anything but Charles* law, and if 
Mr. CoxoN refers to the January number of the I.S.J he will see his error. 

I believe many readers besides myself would be grateful to Mr. Coxon if he would 
show his method of finding the volume in question by the combination suggested by him. 
For “ practical ” uses Boyles’ law is certainly not good enough A difference by volume 
approaching 10 per cent, shows itself upon the wrong side by such methods. 

With 40,000 lbs. of vapour per hour, and the ineondensiblo mixture reaching the 
pump at 90°F., the error would be about 

___ 40,000 X 7 X 10 X 800 
1000 X 100 

= 22,400 cub. ft. per hour. 

How Mr. Coxon would deal with this suiqdus is difficult to conceive. 

Yours sincerely, 

Gavin Alston Renton. 

To THE Editor, “ The International Suoau Jouunal.” 

Sir,—In your February issue, Messrs. Coxon and Hamill seek for further details 
than were given in my paper on the use of injection water for central condensers.’ In 
reply 1 will answer with ploasuio the questions put by them as far as is possible. 

Tho type of condenser referred to in my paper is the cataract barometiic condenser. 
The lower part, 2000 iniri in diam. X 1160 ram. high, receives tho vapours, while the 
upper part, 1500 mm. in diam. X 4060 mm. high, contains a spiral staiicase built up of 
iron steps. The injection water entering at the toji travels down this staircase, meeting 
en route the vapours which ascend from below. 

Unfortunately, I cannot give any barometiic readings. The following data show 
that the low vacuum was chronic • — 



I)at<’. 

Vacmiin 


Vacuum 


1916-17 

E fleet 

I’aiis 

1915-16 

Ellccl Pauh 

1 

November 

.680 

670 

Uniform . 

....650 .. 650 

12 

,, 

. 615 

670 

Average reading \ „ 

13 


. 620 

650 

IV pan ..1 “ 

20 

• 

.610 

610 



22 


. 0 (cleaning) 

620 



23 


. 610 

690 



24 


.600 

640 



26 


. 610 

600 



30 

»1 • ' 

. 260 (lack of water) 

6b0 



1 December 

.600 

650 



10 

,, ... 

.620 

670 



Average reading 

[ 580 





IV pan .. 

1 




The following readings 1 recorded from 

the fall-water, taken 

by means of a vacuum 

flask:— 






Date. 

Effect 

Vacuum Pans 

Injection Water. 


31 October 

.. .. 39° C. 


— 

.. — 


3 November .... 30°C. 


33° 0. 

10-6°C. 


30 

.. .. 37° C. 


22° 0. 

— 


13 December .... 24° C. 


20° 0. 

.. 6°C. 


The quantities of injection water on this last date I figured for the effect condenser at 
606 per cent, of beets, say, 600 per cent., and for the vacuum pans condenser at 673 per 


li aS'.J., 1916, 561. 
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edit, beets, say, 600 per cent., making a total of 1100 per cent, beets, thus showing that 
there was no lack of water. 

Mr. IIamill suggests air leaks as the cause of the deOcit in vacuum. The chance 
that these existed is very small, as the installation was thoroughly tested before starting 
up. Mr. Hamill’s idea, that the work on the air pump is unaffected, is shared by many 
other sugar engineers, but actual practice should decide this question, and for the coming 
campaign wo shall have the condensers draw their water again from the tank above. I 
will take care this time to note the readings, and in due course will give them to the 
loaders of your iournal. 

Yours faithfully, 

Ei). Koppeschaak 


Publications Received.' 


The Mauritius Almanac. Compiled by A. Walter, F.E.A.S. Forty-eighth 
year of publication. (II. do Hpeville & Co., Mauritius.) 1910. 

This work of rcforonce, compiled by the Census Commissioner for Mauritius, 
gives very complete information relating to that Colony, its political constitution, 
places of interest, industry, commerce, and agriculture, as well as statistical data 
of its finances, imports and exports, shipping, meteorology, and the like. It is 
lecognized us an authoritative handbook invaluable to all mtciested in Mauiitius. 

The Overseer and Sugar Factory Control. Issued by MesMS. Geo. Fletcher 
& Co., Ltd., Masson and Atlas Woiks, Derby, England Ciown 8vo. ; 
‘Jo })p. Gratis. 

Tins booklet, which has been prepared by a well known firm of sugar 
machiiuu) manufacturers in this country, is intended to servo as a guide to the 
overseers of such sugar factories as are not of sufficiemt size to be able to affoid the 
servK'es of a trained chemist, hut which nevertheless will benefit by thoir super¬ 
visors possessing some inner knowledge of the character of the manufacture and 
smiio anility to locate sourcCvS of lo.ss. To such factories the simple directions 
(diered iii this brochure apply. The essential items of control dealt with are the 
specific guivity determination, the polarization, and the estimation of glucose in 
juices and syrups, A few useful tables are included at the end. We need only add 
that, Messrs. Geo. Fi.etoiieu A Co. Ltd., will be glad to send a copy to anyone 
interested who takes the trouble to ajiply for it. 


From Sugar Cane to Sugar Bowl. Warner Sugar Ilefiniug Co., 79, Wall 
Street, New York. Paper Covers, 48 pp. ; Iloyal 8vo. Gratis. 

This is a finely illustrated re))roseiitation of the processes covered in the 
refining of sugar, as practised by thi.s well known American refining company, 
and while written in popular stylo to appeal to the larger circle of sugar consumers 
cannot fail to interest also those who aie engaged in the process of muiiufacturing 
raw sugar. Jh-actically eveiy stage of the refining process is depicted, the illus¬ 
trations of mae-hinery being of unusually clear definition. 


Thk Suoau Manufactuukks’ Supply Co., of 2, St. Dunstan’s Hill, London, E.C.3, 
has been registered as a private limited liability company, the capital being £10,000 in 
£l shares, and the objects “to carry on the business of ,1. P. Ogilvie, trading as 
'rHB Sugar Manukacturuks’ Supply Co., as General Merchants, Brokers, Agents, 
Manufacturers, etc.” 


IBooks and other Publications marked with an Rsteri.sk can be oideied if desiiod 
through Norman Kodgeu, 2, St Duiistau’s Hill, Loudon, E C 3 Those not .^o indicated 
should preferably be ordered direct, especially pamphlets to which uo price is attached, as 
these are in many Instances gratis. Postage as a rule is extra 
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New Method of utilizing Molasses for Manure. J. W. Reed. The Auetraltan 
Sugar Journal, 1916, Decemher 7th; and private communications to 
The International Sugar Journal. 

As is known, molasses at present finds its main utilization for the manufacture 
of alcohol, and a little is disposed of for fodder purposes, whilst efforts to use 
molasses as a fuel have, in the main, been both crude and wasteful. Though the 
ash content of molasses has always been recognized as valuable for manurial 
purposes on account of the large percentage of potash, yet the disadvantages 
attending the application of molasses to the soil are altogether against its use as 
such in that way. According, however, to a patent recently taken out by 
Dr. Reed, of Cairns, North Queensland, molasses can be cheaply treated so as to 
largely reduce its weight and character, hence concentrating the valuable manurial 
ash content, and at the same time destroying its fermentable sugars, converting 
these into humus-like bodies of undoubted manurial value and beneficial to the 
physical qualities of probably all soils. 

This treatment, it apjiears, consists in evaporating and paitially or fully 
carbonizing the molasses. If, for example, the process be carried only to the stage 
of the destruction of sugar, the potash content if an average molasses be used will 
be about 7 per cent., equal practically to 14 per cent, of commercial sulphate of 
potash. If, however, it be taken to the full stage of carbonization, the potash 
content will be about 20 percent., equal practically to 40 per cent, of commercial 
sulphate. If again it be pushed to the final stage, the j)ercentage of potash will 
represent approximately that of commercial sulphate. 

It 18 claimed as not improbable that the potash held in the humus-like matrix 
of material produced by caibonization to stages 1 and 2 maybe more valuable than 
the equivalent potash of commercial sulphate, owing to the slower availability and 
lesser likelihood to loss by drainage waters. It further seems a sate assumption 
that the other mineial constituents have some minor value; while there can be 
little doubt that the humus-like or carbon matrix of the treated molasses must 
be very beneficial to practically all soils. As the products of stages 1 and 2 are 
easily crushed into powder, they can be bagged for transport or storage; and can 
be used on the field either alone or mixed with other fertilizers, being spread 
either by hand or by a mechanical distributor. 

Determination of Reducing Sugars by Lehmann’s Methoi>. L. Grimbert. 

Aunales de Chrmie anahjtique; through Bullttiu de hi Societt' des ChhniHtes 
de Maurice, 1916, 7, No. k, 152-151^. 

Lehmann’s process for the determination of glucose has been the subject of 
numerous communications. But in spite of its simplicity it is at present seldom 
in use, certain sources of error rendering it unreliable, even after the modifications 
introduced by Maquenne.® However, it is now claimed by the writer that he has 
been able so to elaborate it as to an accuracy comparable with the classical 
procedure of Bertrand. 

It will be remembered that it consists in estimating the excess of copper 
remaining after the reducing action of the sugar by adding a solution of potassium 
iodide, iodine being libeiated, the action involved proceeding as follows:— 
2 Ou SO^ +4 KI = Cugla -f 2 SO^ + 2 I; one atom of copper liberating an 
atom of iodine. _ ___ ^ 

1 This Review Is copyright, and no part of it may be reproduced without pemiiasion.— 
(Editor, I,SJ.) 

» I . SJ , 1916, 623. 
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Now all the investigators who have concerned themselves with this process 
have titrated the iodine liberated by means of a standard solution of sodium hypo¬ 
sulphite, although the end-point is difficult to detect in a liquid which holds 
cuprous iodide in suspension and which always has a tendency to decolorize. 
Moreover all these authors—Lehmann, Riegler, Gamier, Maquenne, and others, 
do not appear to have adopted a uniform period of boiling together the Fehling’s 
and the sugar solutions, the result of which two failings is that the process lacks 
precision. But matters are otherwise if one operates with a sufficiently dilute 
solution when titrating ; if one adds an excess of sodium hyposulphite, this excess 
being ascertained by meaijs of iodine in the presence of starch ; and also if in the 
early part of the determination when reducing the cupro-potassic liquor with the 
sugar solution one adheres strict!}" to the conditions regarding composition of 
reagents and time of boiling stipulated by Berti and. Identical results may then 
be obtained with those found by this writer’s method, so that in fact the tables of 
cupric reducing values published by him^ may be used. 

In commencing the determination, the titre in copper of the Fehling’s solution 
(Bertrand’s formula) is once for all ascertained. In so doing 20 c.c. of the blue 
and 20 c.c. of the white liquors are introduced into a graduated 200 c.c. flask, the 
volume of which is completed to the mark. Into a beaker, 50 c.c of this diluted 
solution, 8 c.c. of sulphuric acid (1 : 1), and 10 c.c. of potassium iodide solution 
(20 per cent.) are placed, and after a few minutes 10 c.c. of N/10 sodium hyj)©- 
sulphite solution are run in, the excess of which is titrated by means of N/10 
iodine solution, using starch as indicator. If w be the number of c.c. of iodine 
solution required, the quantity of copper contained in 20 c.c. of the blue liquor of 
the Fehling’s solution will be as follows: (10 — ?<) X 0*00635 X 4. When 
actually carrying out that iiortion of the determination concerning the reduction, 
Bertrand’s procedure is strictly followed : Into a conical flask, 20 c.c. of the blue 
and 20 c.c. of the white liquors together with a volume of the sugar solution con¬ 
taining loss than 100 ingniis. of reducing sugars are placed, water being added if 
necessary tc) make up to 60 c.c. This is heated, and boiling is maintained 
for just three minutes. The reduced liquid is washed with boiled water into a 
200 c.c. flask, which is filled to the mark, cooled with a jot of water for five 
minutes, the volume adjusted to the 200 c.c. maik, and the liquid filtered, 50 c.c. 
of which are treated in the manner already described. The difference between 
the two determinations will give the quantity of copper reduced by the sugar 
solution, and by referiing to Bertrand’s table the actual quantity of sugar is thus 
found. Here, by way of example, are figures showing the copper reduced (the 
result of two operations) using a solution of pure anhydrous glucose, the [a]i) of 
which was + 52 79. Copper Kediieed. 


(ilucose. 

Found by the 
New Method, 

Accordinp to 
Bertrand’s Tables, 

injivms. 

iiigniis. 

uigniis. 

10 

•20*59 

20*4 

*20 

40*64 

40*1 

30 

69*60 

.. . 59*1 

40 

77*47 

77*50 

50 

94*25 

96*40 

60 

112*76 

112*80 


-:-^.. J, P. O. 

In EuBsia an Imperial decree has been published suspending during tho period of the 
war the prohibitions and re.striction8 regarding saocharine enjoined by existing laws and 
regulations. The Department of Public Health is drawing up legislation for trading in 
this commodity, and its manufacture in unauthorized establishments is prohibited. 


1 Bulletin de la Soci ^ Vhimique ^ UKW, 3S, 1286. 
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UNITED KINGDOM. 


Indicating Drvice for the Kollkks of Cane Mills. James Miller y of 18, Buller 
Street, Derby; and George Fletcher & Co., Ltd., of Maasoo and Atlas 
Works, Litdmrch, Derby. {14y92!9 of 10J6). October 20th, 1916. 

'rhis invention relates to indicatin/^ devices for the rollers of crushing or like mills, 
where the movement of the roller is communicated to a pointer by means of a series of 
links connected st one end to the pointer, and ut the other end bearing on the roller or its 
bearing-bush, or connected to this latter. It conceims a simplified mechanism whereby 
extraordinary motion is possible to the roller without causing a straining or a breakage of 
the indicating apparatus. 

I’articulurly in cane crushing mills is it desirable to have an indicating mechanism on 
the roller, preferably one at each end ; and yet, as is known, often the rollfir lifts to a 
degr(‘e much beyond its noimal limits of lise or fall to clear an obstiuction which may 
accidentally have been fod to the crushing mill with the cane. The present invention 
therefore comnrises a rod inovintr with the roller or its beaiing-bush and connected to the 

pointer of an indicator so that both 
rod, pointer, and linkage or moans 
interconnecting these parts are 
capable of motion considerably in 
excess of the maximum indicated 
])y the scale co-operating with the 
pointer. 

As IS shown in the illustration, 
the roller / of a sugar cane mill 
is suppoited in a headstock i* in 
normal manner, and a rod 3 by 
means of a loot 4 n^ats on the 
roll Z, HO that any vertical move¬ 
ment of the roll relatively to the 
headstock causes the rod 3 to 
move vertically in its bearings 5. 
It is obvious that the rod 3 may 
bear on the bush against which 
the rollei shaft 1 benrs instead 
of directly on this latter. The 
movement of the roller 1 is con¬ 
trolled by hydraulic piOHSure com- 
miiiiicHted to the cap 6' through 
hydraulic ])ipe connexions 7 in 
iiorimil manner. The rod 3 is 
provided with an adjustment consisting, for instance, of a right and left-hand threaded 
nut 8y and is pivoted at its outer end to an arm 9, the other end of which is geared 
through suitable mechanism to the pinion on the spindle of a pointer 10. Ibis 
pointer 10 is capable of movement without limit over a fixed graduated circular dial!2 
mounted on a support 12 on the headstock 2. 

The arrangement indicated above is preferably designed so that the slightest move¬ 
ment of either end of the roller is recorded by a large movement of the gauge or indicator 



^ Copies of spccilicatioiis of patents with their drawings can he obtained on application 
to the lohowing.- Khiydom: Comptroller of tke Patent Office, boutliainpton Buildings, 
Chancery Lane, London, W.C (price, ed cacli) Vntied 
Washington, DC. (price cents each). J&aytre: 

Temple,*^Pan8 (price, 1 fr. 05 c. eatdi) The date given in the heading of United Klngdoii 
specifications is that of the application of tlio patent. 
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pointer. With both gauges or indicating devices placed so that the engineer-in-charge 
can read the dials of the recorders from, say, a cross gangway on the mills, then for 
normal working, the loads of the accumulators can be so adjusted that the pointers on 
both gauges will show the same movement, thus indicating that the roller is perfectly 
balanced against the thrust of the pinion. 


I 


AvrAllATIIS Foil THE REMOVAL OF ScALE FROM HoiLBR AND OtHER TurEB. CompagTlie 

Generale de Detartrage des Chaudikres et Condiiites d'Eau, of 28, rue de 
Tiyon, Algiers, Algeria. 102,259 (16,024 of 1916). November 8th, 1910. 
Unclt'r International Convention, November 13th, 1915, Fraiice. 

In order to remove scale from boiler and other 
tubes, a rotary scraper of suitably smaller diameter 
than that of the tube to be cleaned has been devised, a 
spring or springs holding the scraper in contact with 
the inside of the tube, and V-shaped, annular or heli- 
coidal teeth on the scraper formed with one face normal 
to the axis of the scraper and the other inclined thereto 
being also provided. 

In the illustiations, 1 are scrapers mounted loose 
on spindles 2 pressed outwardly into engagement with 
the tube by spimgs 3 which are suitably compressed 
and ariYjnged in discs 4 5 of the scraper carrier. It 

will be clear that if a movement of rotation is imparted 
to the apparatus when introduced into the interior of 
thfi tube to be cleaned, it will result in a rotation in the 
opposite direction of the scrapers 1, owing to their close 
contact with the tube under the thrust of the springs 3. 
'Khe result of the movement of rotation of the 8crapci*8 1 
and the shape of the cross-section of their helicoidal 
grooves, ( ombined with a reciprocating movement which 
IS piefcrably imparted to the apparatus, is that the 
slightly adhesive deposit on the tube is scraped off £md 
pushed outwards, this expulsion being protorably facili¬ 
tated by a jet of water introduced through the end of 
the tuhe, opposite to that of the escape of the deposit. 

As will he readily seen on examining the details of 
the diawing, the cross-section of the helicoidal thread 
on the scrapers is triangular, one of the sides of the 
thread being perpendicular to the axis of rotation of the 
scraper, whilst the other has an inclination obviously 
varying with the kind of deposit to he lemoved. In 
this way, the thread forms a cutting edge, which by 
grinding against the wall of tho tube keeps the edge 
sharp until it is completely worn away. The wall of 
tho thi'ead. normal to the axis of the scraper, drives the 
detached deposit in front of it. The sciapers I can be 
made of several suporiinposcd discs or in a single piece. 
I'he grooves can even be annular, and if they are 
ludicoidal, they can ho right-handed or left-handed 
according tiJ the direction of rotation of the apparatus. 
The arrangement of the spindles 2 and the springs can 
he varied to suit the tubes to be cleaned. For instance the tubes may be either straight 
or bent or of small or largo diameter. 
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UNITED STATES. 

Stauch Pkoduct poh Use in the Fermentation Industries. Philip Dreeshach. 
(Assignor to The Corn Products Refining Co,y of New York, U.8.A.). 
1,186,893. Patented, June 18th, 1916. 

In order to agglutinate starch powder into a product that can he transported by con¬ 
veyors without loss of material or the formation of dust, it is mixed with a suitable binding 
agent as commercial glucose, dextrin, or cane sugar liquor and desiccated, the resulting 
cake being then broken up into lumps of suitable size. The material thus produced is 
dustless and relatively hard, but breaks down at the usual mashing temperature to form a 
starch milk leaving no residue. 

Starch Produced for ITsk in the Fermentation Industries. Philip Dreesbach. 
(Assignor to The Corn Products Refining Co, of Now York, U.S.A.). 
1,186,894- Patented, June Kith, 1916. 

In order to produce a starch product in the form of fragments to replace corn grits 
and meal and rice, but free from albumen and oil, starch powder is bound together with 
commercial glucose, dextrin, or cane sugar liquor, heat being applied. The cakes or blocks 
thus formed are broken up into fragments of a suitable size, such that they will not cause 
dust in handling. The material produced in this way will break down in water at mashing 
temperature, forming starch milk leaving no residue. 


Utilization of Waste Waters produced in Starch Manufacture. William N. 
Sage, of Keokuk, Iowa, U S.A. 1,187,39^. Patented, June 13th, 1916. 

In the manufacture of starch from com and other raw materials, waste waters con¬ 
taining nitrogenous matter, dextrose and doxtrins, phosphates, and potash and lime, are 
produced. It is proposed to reclaim these by mixing the water with lime, agitating the 
mixture to prevent settling, drawing it off into a settling tank, and then passing it through 
a filter-press. After drying the cake in a suitable oven, it is available for use as a fertilizer 
or for other purposes, as may be determined. 

UNITED KINGDOM APPLICATIONS. 

Apparatus for rurning Solidified Spirit Fuel. A. de Swiecinski. 10,351. Ju’y 
22nd, 1916. 

Heating Boiler Feed Water. D. B- Morison, 10,958. August 3rd, 1916. 

Supporting Casinos of Non-conducting Coverings on Boilers, Steam-piper, etc. 

W. P, Wrightson. 11 , 041 . August 4th, 1916. 

Trash Turneks for Mills. G, Fletcher & Co., Ltd., and J. Miller. tl,074 
August 5th, 1916. 

Oanb Mills. G. Fletcher & Co., Ltd , and J. Miller. 11,075. August 5th, 1916. 
Cane Mills. G. Fletcher & Co., Ltd., and J. Miller. 11,167. August 8th, 1910. 

Purification of Water to prevent Incrustation in Boilers. E. Makin* 11,233. 
August 9th, 1916. 

Graduating, Figuring, and Lettering Laboratory Glassware. J. James and 
James & Co. 11,376. August 11th, 1910. 

Evaporator. F. Brearley, R. Diver, and L. de Pontchalon. 11,407. August 12th, 
1916. 

Decolorizing Carbon A. Macdonald. 11,592. August 16th, 1916. 

Hakes of Beetroot Topping Machines. Landrain Fr^res and J. H.Jack. 12,051. 
August 22nd, 1916. 
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Sugar Crops of tKe World. 

(Willett f Otay*s JSsttmate* of Cane Crop^ to Maich 2Srd^ 1917) 


United States—Louisiana . 

Harvesting 

Period. 

. Oct.-Jan, .. 

1916-17. 

Tons 

273,000 

1915-1»{. 

Tons. 

122,768 

1914-15. 

Tons. 

216,696 

Texas . .. 

• »» • • 

6,250 

1,000 

3,600 

Porto Rico .. . 

.Jan.-June ., 

400,000 

576,000 

431,335 

308,178 

Hawaiian Islands. 

Nov.-July .. 

529,895 

577;i86 

West Indies—St. Croix. 

.Jan.-June .. 

12,000 

14,760 

4,500 

Cuba, drop.. .. . 

. Dec.-June .. 

3,000,000 

3,007,915 

2,692,667 

British West Indies — Trinidad . 

.Jan -June .. 

65,000 

64,231 

58,822 

Barbados, export* . 

• »» »» 

66,000 

65,000 

32,678 

Jamaica ,, . 

Other British West Indies . 


16,000 

15,143 

15,063 


30,000 

30,000 

24,000 

French West Indies—Martinique,Jan.-July .. 

40,000 

39,925 

88,581 

Guadeloupe .. 


40,000 

150,000 

34,111 

39,617 

San Domingo, exports . 

.. Jan.-Juue .. 

126,068 

108,267 

Mexico, Cl op . 

.Dec.-June .. 

60,000 

66,000 

110,000 

Central America . 

.Jan -June .. 

36,000 

36,000 

36,276 

South America— 

Demerara, exports. ... Oct.-Dec. and May-June .. 

120,000 

116,224 

113,632 

Surinam, crop .. . 

. Oct. Jan. .. 

16,000 

13,000 

12,000 

Venezuela. 

.Oct.-Dec. .. 

20,000 

7,000 

3,000 

Ecuador. 

..Oct.-Feb. .. 

8,000 

7,667 

7,107 

Peru . .... 

. Oct -Feb. .. 

250,000 

260,000 

262,841 

Argentine .. . 

.June-Oct. .. 

100,000 

152,301 

335,833 

Brazil, ,, . 

.Oct.-Keb. .. 

226,000 

194,000 

240,000 

Total in America . 


6,494,260 

5,322,223 

5,140,343 

Asia — Brit. India, drop (consumed locally).Dec.-Ma\’^ .. 

2,400,000 

2,636,875 

2,460,573 

Java, exports . 

May-Nov. .. 

1,596,174 

1,198,667 

391,649 

1,303,045 

Formosa and Japan, crops . 

.Nov.-June .. 

430,000 

262,000 

Philippine Islands, exports . 

. M „ .. 

170,000 

316,450 

243,000 

Total in Asia . 


4,696,174 

4,543,441 

4,268,618 

Australia .. 

June-Nov. . . 

175,000 

150,000 

246,408 

Fiji Islands, exports . 

• »» >» • • 

100,000 

90,000 

102,000 

Total in Australia and Polynesia .. 

. 

275,000 

240,000 

348,408 

Africa—Egj'pt, crop (consumed locally) 

.Jan.-June .. 

100,000 

100,000 

76,738 

Mauritius, crop . 

.Aug -Jan .. 

. May-Oct. .. 

220,000 

215,528 

277,164 

Reunion, exports . 

45,000 

46,000 

39,267 

Natal, crop . 

125,000 

112,000 

91,619 

Mozambique, n op . 

56,000 

60,000 

40,000 

Total in Africa . 


645,000 

522,628 

523,788 

Europe—Spain . 

..Dec.-June .. 

6,000 

6,359 

7,376 

Total cane sugar crops . 


10,916,424 

10,634,561 

10,288,633 

Europe— 

Beet sugar crops . 

. .Sept.-Jan. .. 

4,819,000 

6,077,760 

7,683,215 

United States— 

Beet sugar crops . 

. .July-Jan. .. 

776,000 

779,756 

646,267 

Canada— 

Beet sugar crop .. 

..Oct.-Dec. .. 

14,000 

17,641 

13,979 


Tons, 

>» 


Grand total cane and beet sugar. 

Estimated increase in the world^s production 


16,524,424 16,509,708 18,581,984 
14,716 












































Tables* 


United States. 



(Willett 4 Gray, 4^‘J 





1917. 

1916. 

('I'onB of 2,240 lbs.) 


Tons. 

Tons. 

Total Koceipts January Ist to ¥arch 29th. 

. 

780,573 . . 

746,174 

Receipts of Refined ,, ,, 

. . 

— 

— 

Deliveries 


761,939 .. 

746,125 

Importers’ Stocks, March 28th . 


29,599 .. 

4,127 

Total Stocks, March 28th . . . . 


803,883 . . 

106,433 

Stocks in Cuba, March 28th . 


408,631 .. 

693,326 



1910 

1916. 

Total (/onsunjption for twelve months . 

. . . 6,658,607 . . 

3,801,531 

Cuba, 

• 



Statement of Total hlxpoicjs and 

Stocks of Sugar, 1914 

-1915, 

1915-1916, AND 1916-1917. 




1914-16 

1915 16. 

1916-17 

(Tons of 2 , 2-10 Jbs.) 

Tons 

Tons. 

Tons. 

Exports. 

181,326 

302,205 .. 

207,913 

Stocks . 

123,702 

212,527 

186,665 


305,028 

514,732 

394,678 

TiOcal OoriHumption . 

7,820 

8,200 . 

9,700 

Receipts at Ports to January 31st, 1917. 

312,848 

.. 522,932 . 

. 404,278 


Havana^ January Slnt^ 1917* •). Guma.—L MKauR. 

^ No later sttitcmcnt to hand on going to press. 


The European Beet Crop. 


(After Willett 4 * ihay.) 


Germany 

1916-17. 

Tons 

1,600,000 


1915-16. 

Tons. 

1,400,000 

Austria . 

. . 945,000 


1,011,400 

Fiance . 

200,000 


135,899 

Relfcium .... 

100,000 


113,097 

Holland .... 

260,000 


242,753 

Russia. 

3,005,000 
.. 1,260,000 


2,903,149 

1,467,096 

Sweden . 

150,000 


127,316 

Denmark . 

120,000 


125,200 

Italy. 

150,000 


230,000 

Spain. 

110,000 


160,000 

Switzerland . 

4,000 


4,000 

Rumania . 

16,000 


31,000 

Bulgaria .. 

. . 15,000 


22,000 

England . 


8,000 

Total for Europe .. 

564,000 

.. 4,819,000 

.... 

707,516 

5,077,760 


Owing to delay in the issue of the Board of Tiade figures for March^ we are unable 
to give this month the usual tables relating to the Imports and Exports and Conswnptiou 
of Sugar in the United Kingdom,'] 
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Notes and Comments. 

America’s Decision. 

On the ()th Apiil Congave President Wilson an overwliolming vote to 
])re{ik with past tradifion.s and involve Ihe United States in the bottleinent of 
European afTairs. This enahled the 1’resident to follow up th(‘. hreaking-off of 
diploniatie lelations with (itorTtiany hy a direct declaration of war, and thence- 
foiwaid aiG able to nunihca the biggest American Hej)u])]ic amongst the Allies. 
Jt IS a welcome addition, loi, ajaiit fiom its almost ceitain effect on the duration 
of the war, it strengthens th(‘ chances that a deci.sne outcome may be (d)tained, 
such as will lcav(i no loophole for a repetition of the piesent carnage at some 
futuri* date. 

Whatever Geiman;^ may sav about it, there is no iiiannor of doubt that 
America’s (l<H‘ision is actuated h^ uo imam oi selfish motivf's tShe has (‘oiue to 
reali/A' surely if slowly tluit, as the Allu's have all along ('ontended, this Gaigantuaii 
struggle for victory in Europe has such world-wide principles at stak(‘—piinciph^s 
of freedom and lumoui--that she, who has alw'uys been such an exponent of 
national fre<*dom, could not indefinitely hold heiself aloof if she was not to go 
dc‘wn to ])osterity as a nation which dared not live up to its principles. Theie has 
alwTiys been a luig(^ body of wudl-infoimed ujanion in the States which lecognizcd 
from the fiist that we w’ero fighting for such principles, but undoubtedly the 
majoiity of the citizens of the United States, being far removed from the scenes 
of strife, W'Oie only slowly cnnverf«‘d to this view' ami failed to lealize that we 
were fighting their battles as well as oui owui. Till he could cany the whole 
countiy Avilh him, the Ihesident seemingly felt that his hands w’ere tied, and he 
consequently exhibited a degree of caution and patience in his dealings with 
Germany which necessarily led to some misundorstanding of his motives and 
intentions. Whether he ('oiild have come into the fray sooner than he did, it is 
perhaps iinneeessaiy now^ to aigue; the chief thing is that Ur. Wilson has at 
length ranged himself and his country on the side of those nations who are 
fighting to liberate a large niiiiibor of small nationalities from the tyianny of a 
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military caste who, in pursuit of their ideals of “ world might,” are unscrupulous 
and unprincipled to a degree that would have been thought inconceivable a few 
years ago. And in taking this step America has nothing to gain but a share in 
the future security of the world to go about its peaceful vocations. Her trade 
will suffer as ours has done, her manhood will be bled, and her whole course of 
prosperous existence will receive a more or less severe check. But having once 
made up their mind that the goal is worth gaining, the American nation are 
promptly showing us that they intend to do nothing by halves; it is clear they 
are going to enter very thoroughly on their task, and leave no stone unturned to 
crush the regime of what a member of their community not inaptly termed the 
“road hogs” of Europe. For the sake, especially, of all those peoples who are 
suffering acutely from this regime, who are being starved and illtreated or done 
to death, we sincerely hope that this latest intervention may bring speedy relief 
and shorten the days of their tribulation. 

Imperial Preference accepted. 

One distinction that differentiates the present British Government from 
nearly all of its predecessors is its readiness to accept the conclusions of repre¬ 
sentative committees or commissions appointed from time to time to investigate 
a policy or a need. In the old days these boards of enquiry, after publishing 
voluminous blue-books of evidence and issuing weighty and sometimes very 
pertinent reports, more often than not found theii work pigeonholed and ignored by 
the Government of the time being, because it did not suit the latter’s political creed 
or opportunity to follow up the r€>port by action. But although most of the 
committees whose reports have lately been issued were appointed by the jirevious 
composite Government, their conclusions come to are nevertheless receiving the 
full consideiation of the present Government and are on the whole being acted on 
to a commendable exteut. 

We have had the Balfour of Burleigh Committee on Imperial Preference^ and 
the Sub-Committee on Agricultural Policy.^ Both these have been followed by 
Government action. The second has led to the introduction of a Bill to guarantee 
prices for cereals to the home farmer for a term of years, as well as a minimniu 
wage for his labourer. As regards the former committee, the Imperial AVar 
Cabinet, consisting not only of members of the Government but also of all the 
Colonial Governments except Australia (whose representative has unfortunately 
been delayed by political troubles in that Commonwealth), has debated the subject 
and has unanimously accepted the principle that “each part of the Empire, having 
due regard to the interests of our Allies, shall give specially favourable treatment 
and facilities to the produce and manufactures of other parts of the Empire.” 
There is, it is added, no intention whatever of making any change during the war. 
That is a natural corollary ; but it is not very material whether wo start now or a 
very few years hence. The great thing is that the principle is conceded, and steps 
will doubtless be at once taken to start formulating at leisure a workable scheme 
which can be put into force once peace is restored and the road is clear. 

The Premier’s View. 

We cannot do better than quote Mr. Lloyd George on this subject, as 
showing what the mind of the Government is. In the course of a great speech 
made on the occasion of the presentation to him of the Freedom of the City of 
London on April 27th, he said “ We have been taught by the war the real value 
^Seo l.H J., 1917, 102 and lio , 1917, 149 and 155 3 Vide Times rejiort 
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of the Empire as a world-force, and one of the first duties of statesmanship in the 
future will be to take all measures that are necessary to aid in the development of 
the stupendous resources of the Empire. That ought to be our special care, our 
special pride, as it undoubtedly would be our special 8 ecu^lt 3 ^ We want to 
develop the land under the flag. If tiftj’^ years ago we had directed our minds and 
our power and our influence to that end, 3 mu would now have had double the 
population you have got in these Dominions, by diverting the tide of emigration 
to British Dominions instead of other lands, and 3 "ou would have attracted the 
virile populations of Europe in addition to that. 

In the future we have decided that it is the business of Statesmanship in 
Great Britain, as well as in the lands beyond the seas, to knit the Empire in closer 
bonds together of interest, of trade, of commerce, of business, and of general 
intercourse of affairs. We have given grave consideration to this problem, and 
have decided that in order to develop these enormous territories in future it is 
necessaiy that exceptional encouragement should be given to the products of each 
part of the Empire. We believe that a system of preference can be established 
which will not involve the imposition of burdens upon food. We believe that it 
can be done without that; for purposes of preference it would not be essential. 
You can secure that by othei means, and more particularly by taking measures 
which other lands have taken for improving the communications between one pait 
of their dominions and another. B}^ tlu'se means the products of one country 
inside this great Imperial Commonwealth cun be brought more freely, readily, 
and economically to the markets of the others.” 

This noteworthy utterance breathes the real spirit of Imperialism, and we 
have no doubt oxj:)res.ses the view of the vast majority of the poimlatiou of the 
United Kingdom who have had their eyes opened thiough the war to the defects 
of insulari.sm. To all these Mr, Lloyd George’s speech will be a trumpet call. 

The Methods Proposed. 

As for the means which the Government pro}K)se to take to bring about this 
Imperial union, it rather looks as though the Government have in mind a specially 
organized and if iiecessar)' subsidized S 3 ’' 8 tem of British shipping, doubtless with 
j)referential port and harbour dues. But although it was said in the House of 
Commons that the rest)lutions of the Imperial War Cabinet left the question of 
food stuffs open and did not involve tlio taxation of food, this and Mr. Lloj^d 
George’s less restricted reference to “no burdens on food” being contemplated 
can hardly be meant to imply that no taxation of any article of food was medi¬ 
tated. The Government having committed themselves to the principle that the 
home production of food must bo encouraged in perpettio can hardly, we opine, 
maintain that condition without some measure of differential taxation, and thej^ 
are doubtless well aware of the valuable incidence of the sugar duties, and will 
not want to deprive the Exchequer of this now well-established source of revenue. 
It must be rather assumed that the diject aimed at is to guarantee that the price 
of food shall bo kept at a reasonable level, and that .so long as that is maintained— 
so long in short as there is no burden placed on food—the Government will hold 
themselves free to adopt just such ways and means as seem to them the most 
readily and naturally to achieve that object. Even the Balfour of Burleigh Com¬ 
mittee, above referred to, assumed that it would be necessary to have a differential 
tariff in favour of products coming from the Empire, and the Government will 
doubtless And in the end that some such scheme is inevitable. But if they do 
not care to commit themselves at this early stage to any cut-and-dried policy, it 
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does not matter very greatly ; the leal thing is tliat they have realized the poten¬ 
tialities of an Tin})erial Union and are resolved hy some means or other to work 
it for all it is worth. For the moment we can lot it rest at that, and while 
rejoicing at their adoption of so sane an outlook leave them to work out the stages 
of the plan as speedily as the exigencies of the wai will allow; 

The Advent of Rationing. 

There is no disguising the fa(‘t that the U-hoat campaign against the world’s 
shipping is not being countered as readily as was at one time hoped ; and as a 
result we are suffering shipping losses w'hich will at all events involve us in 
a period of great sti ingency duiing the coming months till the next harvest is 
duo. That Oermanj^’s efforts to win the war undei tlu^ w^ater will fail, theie 
is still no reason to doubt, but the countij" has befui far too taidy in realizing the 
fact that we are like a beleaguered city and all efforts to indu(‘e the ])o])ulation at 
large to restrict their consumption of food have been so fai mostly a failure. The 
fact has not dawned on some, others are too inherently selfish, while a thiid and 
probably largo section of the jiopulation are unable to bestir themselves to take 
a self-denying step which they see their neighbours do not trouble to observe; 
but they will readily enough submit to compulsion because the latter wdll equally 
affect the indifferent neighbours. The voluntary rationing has been responded to 
by about one-tenth of the population only. The lesult is, we are promised com¬ 
pulsory rationing within two months, unless in tln^ meantime a veiy marked 
improvement in the countiy's rate of consuinjition is obtained. Tt wull absorb 
much labour that might have heen reseived for the jirosecution of the wai, and 
will undoubtedly inflict a maximum of im;onv(‘nience and jiossibly some d(‘giee of 
suffering on the population; but if the t)() jier cent, who ajiparently lefu^e to 
respond to volnntaiy ajipeals are tlnutdiy taught a sharp lesson and are made to 
realize the situation moie ad(‘<[nutely, the seven' trial will not be without its 
uses. A democratic nation which jindes itself on its freedom must justify that 
possession. If it. does not, tlnui it mendy helps to strengthen the claims wdiich 
are made for autocracy. 

Government Aid for a British Beet Factory. 

Our readers will ho interested to h*ai n that an enteipiise for tins production 
of home-grown sugar, estimated to cost £‘500,000, has now been initiated. A 
coinmiiiiicatioii to the f^ress states that a grant has been made by the Tn^asuiv of 
£125,000 by way of loan from the Develojurient Fund towards the purehase of an 
estate of 50()() acres at Kolhani, near New^aik, where it is pioposod to glow sugar 
beet, and to erect a factory for its manufactun* into sugar, d’he enterjuise is to 
be carried out by the British Sugar Beet Giow(*is' Society, Ltd. The Lhairman, 
Captain Beville Stanieh, M.Ib, leceiitly ajipeaied before Lord Selborne’s 
Committee, whose iiiteriiii repoit refers to the sidieme.i The pro])eity has 
already been acquired on behalf of the Society by the Vice-Chairman, Mr. 
Ernest Jardine, M.P., and the memheis of the Committee include * Mr. II. G. 
Alexander (Bath and West and Southem (\junties Society, Major G. L. 
CoURTiiorE, M.r., ]h-incipal M. J. R. Densian, M.A. (South-Eastern A»ri(‘ul- 
tural College), Mr. S. F. Edge, Mi. J. li. fiUDDiNGTON (Ro 5 ail Agricultural 
Society of England), Sir IIerreht Mattheavs (Central Chamber of Agiiculture), 
Professor C. S. Orwin, M.A., Mr. L. SouonoN, the lion. Edward G. Strutt, 
and a number of other loading agriculturists. Messrs. W. T. CliADWlN, R. N. 
Dowling, II. F. Easton, W. J. IIosken, and George Turner are assisting in 

1 i.sj, nn7, i.vi 
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an exi)oit advisory capacity. Mr. Alfred Wood, who is lu charge of the home¬ 
grown flax, hoinp, and tobacco nndortakings in Kngland, financed from the 
Development Fund, is the Secretary. 

This annoiincomont is welcome news; the Government have evidently acted 
with commendable promptitude in following up the rocomimnidations of the 
Sub-Committee on Agricultural PoHity that they should arrange without delay 
for a conijdete tost of the commercial possibilities of manufactuiing sugar from 
home-grown beet. In their report the Suh-(Jommitteo, it will he remembered, 
thought fit to mention this venture of the British Sugar Beet Gioweis’ Society as 
a sound schcuiie thought out with great care,^ and therefore W'oith the Government’s 
support. As this latter aid is now forthcoming, it may bo assumed that the 
Government will not stultify its effort by diopping the suitax protection which 
the hoimi venture would enjov. AV’^e gathei, indeed, that a stipulation to retain 
it was one of the agreed ])oints between the two paities. 

In view ot the fact that hitheito the Treasury have invariably raised a/no/ 
pe.ss///////S' when the ])r(iject ot advancing money for such a scheme was advocated, 
both on the giound that the provisions of the Brussels Convention precluded it, 
and that th(^ Develojmient Funds AvX did not allow for the subsidy of an experi¬ 
mental industry worked for jirofit, there will be some s])eciilation as to how tlie 
difliculty has now' be(m overcome ; it is not mentioned in the public announcement 
just lat(‘ly accouled us, and the Government evidently piefer to maintain then 
ow'u counsel for th(' jui'smit. We baldly sujipose that the Kcdham pioj(‘ct is to be 
run on any other than a piotit basis (though piofit is essentially not the primaly 
objfct of tlie prornoteis), so w'c aie left with the conj(H;ture that a more enlightened 
Tri'asury opinion has swept the enduing difficulties aside. Not unlikely, in view of 
the Sub-Committee n'coninu'iulations, it may take the foim of amending the said 
Develojmient hhinds Act, in which event the intioduction of a rectifying Bill 
into Failiament cannot he long dcfcircd As for the othoi objection, the Brussels 
Convention is evidenll}' no longei a bar. It has not been (hdinitely denounced as 
yet, but it can hardly be considered other than a defunct agieement. 

Although these jioints have still to be cleared uj), they are only minor ones. 
The great thing is that the Government have at length reeogiir/ed the wisdom of 
aiding both morally and financially a really sound scheme to add to oui agricul¬ 
tural rota one of the best and most hemdicent ciops that our farmers could possibly 
d(*siie—that is, wdien they have been taught by example its full potentialities. 
We sincerely hojie that no untowaid ciicumstances w'lll inteivene to mar the 
c()m})lete success of the expoiimeiit, and we shall look forward with pleasure to 
recording the results obtained. Wo assume that, as wo oiiisolves pleaded a few 
months ago, every elfoit will now ho made to get the venture in lull swing during 
the It) 18 siuison, the earliest one available, and that shortage of building and 
enginf'eiing labour will not he found an obstacle to the completion of tho plant 
within the time limit. __ 

Sugar Supply of the Empire. 

The London Section of the Sociotj^ of Chemical Industry, which is the largest 
industrial chemical society in tho woild, has formed a Committee of experts in 
industries connected with sugar throughout the Empire to inqinro into the 
question ot providing a supply which should render the Empiie independent of 
sugar from foreign sources. The Committee is composed of meinheis of the 
Society of Chemical Industry, with such other outsido experts as it has been 
found desirable to co-o pt. __ _ __ __ 
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The subject matter dealt with will comprise not only the economic aspect, but 
also the technical side of the problems involved. Thus, the Committee will con¬ 
sider the wants of the Empire with regard to sugnr, not only as to quantity, but 
also as to the nature required by the various users, and the best means of satisfying 
these wants. The subject of the development of technical education in regard to 
sugar production will also come under the consideration of the Committee, as this 
question has not hitherto received the attention which its importance warrants. 
As at present constituted the Committee comprises the following names, and it is 
proposed to co-opt others—whose names will be announced later—to render it 
fully representative:— 

Sir (tborge Beiiby, F.K.S. 

Mr K Blaik, of the Glebe Sugar Refining Co. 

Prof. M J. R. Dunstan, of Wye Agricultunil College, lepresenting Sugar Beet 
C-ultivation in the United Kingdom. 

Sir Richard Garton, of Messrs Garton & Co. 

Mr. T. H. P. Heriot, of the Glasgow Technical College. 

]\Ir. J. W. Macdonald, of Messrs. Henry Tate & Sons. 

Mr. G. Mathieson, representing the Manufacturing Confeetionei>’ Alliance. 

Mr. F. 1. ScARD, representing Colonial Cane Sugar. 

The Chairman of the London Section of the Society of C^heinical Industry, 
Mr. Arthur P. Ling, will act as Chaiiman of the ('ommitteo, and Mr. T. 1). 
Morson will act as Secretary. 

British Sugar Statistics. ~ 

The Board of Trade statistics of Trade and Commerce for March only came 
out at the end of April, and then w^ere found to be shorn of much of their cus¬ 
tomary detail. The desirability of withholding infoimation which might prove of 
service to the enemy has caused the Board of Trade to decide on the exclusion of 
all particulars of the countries from or to which imports and exports are consigned. 
As a result we are given no details whatever of the imports of sugar either raw oi 
refined, and only the totals of the sugar exports are vouchsafed. This r(*striction 
will evidently rule till the end of the war. 

At the same time business firms who need details of the countries to which 
goods are exported will still be able to get them through the Chambers of Com¬ 
merce or from the Department of Commercial Intelligence of the Board of Trade 
on guarantees of secrecy being given. 

The American Output of Sugar Factories. 

As long as the United States held itself aloof from the war, its engineers and 
manufacturers were very busy—it would hardly be exaggerating to desciibo thtur 
business as a roaring trade—in the design and production of moie oi less complete 
sugar factory plants, mostly for Cuba where Ameiican capital was very active in 
making the most of the good sugar prices the war had brought along m its train. 
As we have alieady pointed out, their success in getting orders was greatly 
enhanced from the fact that their hitherto formidable competitors in Europe were 
temporarily incapacitated from competing for the business offering. Now however 
we expect that with the entry of their country into the war the levels will gradually 
get adjusted to something nearer the old time position. American engineers will 
have other and more urgent calls on their labour; it will become a cardinal neces¬ 
sity of the United States to add very considerably to its defensive resources and 
supplies, and its engineers and manufacturers will experience, we doubt not, some 
of the restrictions if not embarrassments that their British contemporaries have 
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had to put up with for nearly three years. This necessity will not be without its 
advantages; it will enable after-war competition to start on more even terms, and 
it will no longer be possible for the stigma to be levelled at Americans that they 
have helped themselves to our trade while we in Europe were struggling for the 
peaceful existence of the world; they have now thrown themselves into the 
struggle with a zest which seems to augur well for the results, and when com¬ 
petition is once more resumed it will assuredly be free from that touch of bitterness 
that might have arisen if the States had remained neutrals to the end. The 
friendship between \i8 (with whom we couple France) and the American nation 
will gain immeasurably from their coming to the momentous decision to assist us, 
and future relations will almost certainly reflect its solidarity. 


Notes on American Sugar Production. 

(From our American Correspondent.) 

The most important factor in the American sugar situation during the past 
month has been the armed rebellion against the established Government in Cuba. 
For the reason that one of the very first developments in the outbreak was the 
cutting of communications between the eastern and western ends of the island, 
information for several weeks after the beginning of the trouble was very meagre 
and consequently the sugar market was somewhat unsettled. 

With the collapse of the revolt as an organised movement, which seems now 
to have occurred, it is In^coming possible to judge somewhat more accurately the 
amount of damage inflicted u})on the cane crop and the extent to which the outturn 
in Cuba this season is likely to be reduced from earlier estimates. 

According to a statement prepared for me by the llirector of the Cuban 
Government Bureau here the loss of sugar, chiefly from the destruction of cane, 
up to March 15, amounted to approximately 250,OOO tons. The heaviest loss, 
estimated at 170,000 tons, was inflicted in the Province of Oriente. Losses in 
other provinces were placed at 50,000 in Caumgney, 10,000 in Santa Clara, 6,000 
in Matanzas, and the remainder in small amounts scattered through the Western 
Provinces. 

It is not contended by the representatives of the Meuocal Government that 
those flgures represent the full amount of the deficiency that will be recorded in 
the Cuban crop at the end of the season as compared with estimates made before 
the commencement of the harvest. While it is claimed that the danger of an 
upset in the Government of the Island Republic has been averted and that the 
menace of the rebellion to constituted authority disappeared with the capture of 
General Gomez the possibilities of serious loss through pillage, looting and 
burning of cane fields by the guerilla hands into which the rebellious forces have 
been split still remains and scattered reports of damage by these bands continue to 
be received from Eastern Cuba. 

Perhaps a more serious menace is the disorganization of the labour situation 
which has been caused by the rebellion, accentuating the scarcity of labour which 
was severely felt before the outbreak. The interruption of transportation caused 
by the destruction of bridges and railway tracks is interfering seriously with the 
movement of cane to the mills and of raw sugar to the ports. Weather conditions 
in Cuba have been unfavourable during the past few weeks, and if the rainy season 
should begin early, undoubtedly many thousands of acres of cane will remain 
unharvested. 
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Ill view of these conditions the various statistical authorities are generally 
agreed that the Cuban crop cannot exceed the 3,()<)<),000 tons produced last season 
and that it may fall somewhat below this figure. This reduction does not threaten 
any shortage of sugar for this market as not much more than 2,000,000 tons is 
likely to be required from Cuba in addition to home production, especially in view 
of the decline in exports of refined. It does dispose, however, of the po'^sibility of 
any considerable excess in the sugar supply and the question as to the effect of 
Cuba’s big production which was heard very fro(iuontly a few months ago no 
longer troubles the sugar trade. 

The prosperous conditions attending the refining industry during the past 
year are reflected in the animal report of the American Sugar Uofining Company 
to its shareholders which was made public last week. The report shows that profit^ 
from operation during the year amounted to $1),750,()()() as conqiared with a little less 
than S3,000,000 during 1915. This remarkable impiov(‘ment in earnings was due 
in part to the bniadei margin between the prices of laws and refined sugars which 
prevailed during the past twelvemonth and in pait to the great increase in the 
volume of business for expoit aiicount. 

Figures contained in the lejiort give the total shipments of refined sugar from 
the Ignited States to otluw countries duiing H)l(> as 703,885 tons as against 400,000 
in 1915, 173,000 in 1914, and 37,000 iii 1913. While it is not ex])ectod that 
exports during the current year wull equal the volume attained last year, this will 
be due mainly to lack of sbipjung facilities in view of tlm heavy demands for 
tonnage in other directions. The report calls attention to the fact that the Fmtod 
States possesses refining cajiacity sufficient to piovido for 1,000,000 tons of export 
hu8ine.NS in addition to satisfying domestic needs, and suggests the int(‘icsting 
question of what proportion of the for(‘igu business that has (‘omo to American 
refineries in such generous volume during the past two yeais they will be able to 
retain after the conclusion of the war. View(‘d from here that would seem to 
depend more largely on developments on j’our side of the Atlantic than upon con¬ 
ditions in the industry here. 

The meeting of the United States Sugar Manufacturers' Association—- the 
national organization of beet sugar pioducers—which was held in Chicago last 
week, had a somewhat unsatisfactory season to leview in so far at least as juo- 
duction was concerned, but tho inombois of the Association brought vtny 
encouraging reports of tho outlook for the coming season. Except on tln^ Pacific 
coast, tho seed from wffiich this year’s crop of beet sugar is to be grown is not yet 
in the ground, hut an abundance of moisturo during recent months is rejxirted to 
have put the soil iu nearly all tlie beet growing states into excellent condition. 
The acreage under contract by nearly all the sugar factories is larger than ever 
before, and no less than twenty new factories are in piocess of eonstiuction. 

The difficulties which attended the securing of an adeijuate supply of beet 
seed last year are reported to have been oveicome, so far as the present season is 
concerned, by the importation of a greatly increased quantity of seed from Russia 
and by the rapid growth of beet seed production in the United h^tates. Sufficient 
beet seed is on hand to meet all requirements of tho Spring planting, and arrange¬ 
ments are well under way to provide an adequate supply for 1918. From every 
point of view, therefore, the outlook for the beetroot industry is most encouraging 
at the present moment of writing. 

March 22nd. 
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Tare on Sugar Beet. 

In Its Relation to the Farmer and the Sugar Factory. 

By H. F. EASTON. 

Much has been written on the advantage to be derived fiom the growth of 
sugar beet in Eugland : the deeper and the more intensive cultivation • the 
increase in the succeeding corn crops : and the possession by the farmer ot a new» 
profitable, and cash root crop. Much, also, has been written on the commercial 
advantage, and the political necessity, of the manufactine of our own sugar. 
Th(»se who have studied the question an^ unanimous on all these points. But the 
more ardent may be the advocates of sugar boot, the more it behoves those with a 
practical knowledge of the subjc*ct not to lose sight, in the whirl of initial victory, 
of the many difliculties that must be realizf‘d in time, and guarded against with 
prudence and foresight. There is nothing m the whole range of cultivation and 
manufacture that cannot be splendidly overcome bv us m this country; but from 
the very start W(i must aim at the best and, by pie-conceivod metlioil, must 
piopare to bridge the ditches. One ot those ditches is the relationship between 
the farmer and the factory, and the careful and honest handling of the troublesome 
question of “tare.” 

Appeal to farmers to-monow to grow sugar beet for youi factory, and offer 
them any price you like—say, for example, 2os. per ton—and even tell them that 
tare will he deducted. Not five out of a hundred of these men will have the least 
idea, if left to themselv(‘S, of what that taie will mean to them when they (‘ome to 
receive their ehecjiies. This is my first point. th(\y must be made to inidei stand 
it at the heginning, and be shown how' to leduce it, lest they turn, in the end, and 
lend tin* factoi y wuth disappointment that could have been avoided. Tare is per- 
f(>(!tly capable of rational contiol; hut it must ho explained to farmers, and they 
must he shown how to control it, and shown in time. This is national woik of 
immense importance that may justly fall within the sphere of the Boaid of Agri- 
cultuie who, by tactful instructors working in haimony wuth the factory experts, 
could giv(’ guidance and help to the naturally consul vative farmer, moi e acceptable 
at their hands than at those of the factory representative. Koundly speaking, 
theie will alw'ays be a (certain percentage of tare: the factory only pays for the 
])erfectly (‘lean, timimed b('et . the actual sugar-containing loot, freed fnun all 
surplus inatU^r and appendages that contain no sugar. The grower has to he 
made to understand that point, to keep him blind to it is onh" garneiing mutual 
l()>s of faith when the “campaign” is tinished. The whole future of the industiy 
juvots on the farmers’ faith and confidence in the honesty of the factory. 

It is of the liighest iinpoitaiuie that at the initiation of tlie industry every 
fa('toi*v should glow as large an acreage as it can of its own beets ; hut it cannot 
live without the funner. By growing a big acreage of its own a treble jmrpoae is 
achieved: the factor}" (am b(^ assured, off its ow"n hat, of the necessary minimum 
volume of roots to keep it working ; a practical demonstration is afforded to 
farmers of the value of scientific cultivation on a large scale, with its enhanced 
profit; and the factory is freed from the danger of being held round tlie throat by 
the growers who would, otherwise, have a monopoly of the factory’s life-blood. 
Farmers must never bo in the position, and must never be in the spirit, to say 
“we got on without you : you can’t get on without us.” 

It is practically impossible that any large factory could ever own sufficient 
land to grow the whole, or anything like the whole, of the beet it requires. 
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Indeed, it is not to be desired that it should: because, if the beneficial effect of 
the crop is to be felt by agricultural England, it is the ordinary farmer, all over 
the face of our land, who must realize its virtue and become its staunch supporter. 
But to get the farmer to this state of conviction you must satisfy him that he has 
got a good thing, and that he has got an honest thing. I harp on the word 
“honest”; because, as the determination of tare lies in the hands of the factory, 
any carelessness or error in its statement will create suspicion. Suspicion once 
born, the careless giowers will use it to cover their own poor returns ; the 
epidemic will spread with material injury, and perhaps disaster, to the factory; 
and the cultivation of sugar beet will suffer unjustly at the very time when all 
must run smoothly. The confidence of the groioers must he gained^ and heyt. If we 
imagine a factory dealing with an 80,000 ton crop of beet, probably not more than 
30,000 tons of this will bo its own cultivation. Tt may be assumed, for the sake 
of argument, that the remainder is grown on farms averaging, say, 120 acres 
each. These farms may usually have a quarter of their area in roots. Of this 
quarter fully a quarter, again, should be grown with beet: say 10 acres. This 
means that 500 farmeis will be on the books of that factory. These 500 men have 
to receive individual attention and have to be kept firm in the faith. 

We must aim high : we must have many factories. Mutual goodwill between 
the factory and the grower must, therefore, reign. Were we to exclude foreign 
sugar altogether, and allow for an increased consumption of cane sugar from our 
own dependencies, we could still keep about 150 large beet sugar factories fully 
employed in this country turning out the sugar we have hitherto bought from 
foreign countries. This would mean that, during the manufacturing season, some 
60,000 men would be employed in and about the factories themselves—a good 
percentage of these all the year round : not to mention the extra hands employed 
on the land : the large increase in our own crops, and in our cattle-sustaining 
power. 

It may be well hero, first, to desciibe how tare is calculated by a sugar 
factory, and then to give some actual examples of tare taken from actual practice 
on a commercial scale, in cases where the farmers had received practicallg //«> 
instructwn. 

The beets arrive at the factory in a railway truck, in cart, or in barge. On 
entering the precincts of the factoiy the trucks and carts are weighed on their 
respective weighbridges, the weight of truck or cart deducted, and the gross 
weight registered together with the truck or cart number, against the name of the 
consignor. From each wagon a representative sample of full}' half a cwt. is taken 
111 a basket, just as it is found—beets, leaves, earth, and all—and is carried into a 
building fitted for the purpose with weighing and washing machines. The taking 
of the samples requires careful fairplay. In the course of transit much of the dirt 
will have settled towards the bottom of the truck or cart. Hence, if the beets are 
taken wholly from the top, the factory will wrong itself; if tiiken from the bottom, 
the farmer will be wronged. A good average sample taken throughout the whole 
depth must be drawn. Inside the building the contents of the basket are emptied 
completely into another carefully tared basket, on a correctly tested weighing 
machine; the gross weight, name of consignor, and number of truck, being at 
once registered. It is better, at this stage, not to pass the name of the consignor 
to this house, but to designate him by a number. The official controlling the 
tare, therefore, does not know with whose beets he is dealing, and the danger of 
favouritism is, consequently, eliminated. The beets in the weighed basket are 
now, individually, taken out by hand and have the green croiuufi cut off where the 
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farmer has omitted to do this, and all fibres and ugly fangs detached. They are 
then thrown, one by one, into an open-w'ork drum revolving, with others, through 
a trough of water. When the last beet has gone in, the dinm is started and kept 
going until the roots are perfectly cleaned. The basket is tipped up to remove the 
loose earth ; the drum stopped ; and the beets emptied back into the basket. The 
loss of weight, on re-weighing, is registered as the tare, calculated per cent., and 
this is taken as the tare of the whole truck or cart. A certificate of each weighing, 
with full details, is sent periodically, throughout the day and night, to the factory 
office. In the office they will already have the gross weight of the beets in 
that particular truck or cart, as registered by the weighbridge on entering the 
factory. Every day a statement is sent to the grower showing the gross, tare, and 
nett of each of his consigiiments. This enables a farmer’s attention to be drawn 
to any excessive amount of “dirt” he may be sending, and gives him a chance of 
improving matters at onco both for his own good and that of the factor^\ Dirt is 
as much a nuisance to the factory as it is a disappointment to the fanner. 

In the case of beets received b}' barge, the roots are unloaded by skips, pre¬ 
ferably by crane. The number of skips is carefully counted ; each tenth one, say, 
being weighed and the average of the total of these being used to calculate the 
weight of the whole barge load. Varying according to the size of the cargo, a 
number of sample baskets are taken for w'ashing, the average tare of those being 
taken as the tare of the barge. 

It will be seen from this descnjition what scnipulous honesty must be 
obseived by the factor}^ officials in chaige of this department. Once a grower 
gnts it into Ins head that theie has been any trickery in unduly paring away his 
sample b(?ot.s in <u-der to increase the tare, ho W'ill never trust the factory again. 
Th<ueafter, every man who is honestly debited with a high taro may declare 
himself wiongod. lOven an innocent mistake by the facUiry in this department 
might he most senous in its consequences. The dirt washed from the beets is 
only a nnisanco to the factory, and a considerable expense: so much so that Con¬ 
tinental factories sometimes make a heavy incieased deduction if the taie is found 
to be over 20 per cent. That would be the wrong method on which to proceed 
with Ihiglish farmers. All the diit washed by the factory from the roots will 
probably have to be provided for in .settling ponds , whilst small stones adhering 
to the roots will liave to be eliminated in the “stoning machine.” Should these 
stones escape the “ stonor,” and reach the beet slicing machine, they will play 
havoc witli the knives. Tlien, the rootlets and fangs on badly grown beets are 
useless for sugar ; they tend to clog the factory machinery with simple rubbish. 
Again, muiiy farmers through pure carelessness, and some thiough a foolish idea 
of scoring extra weight, throw a large projiortion of the leaves and tops into the 
trucks with their roots. That is all counted against their gross consignment as 
tare ; whilst, at the same time, it imposes on the factory people the trouble and 
expense of cleaning tlie dirt that has fallen to the bottom of the trucks before 
returning the empties. As much as two tons has sometimes been shovelled from 
a truck sent by a (iareless grower. Even the freight on that useless material is a 
serious matter. 

It may be interesting to give some figures of crops and tares taken from 
actual practice on a commercial scale; it being understood that the men who 
grew these crops had never been properly advised. Had, as I am pressing, 
plentiful and systemiiitic guidance been given from the start, most of the poor nett 
returns would have been up to the level of Nos. 3, fi, 9, 11, and 12, all of which 
were the work of thoroughly good and intelligent fanners and may be taken as 
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If tlio Rf)il IS clayey, and the wcatlier wet at tlio tiling ol' lifting, tan' \m 11 1»<‘ 
inclined to lun high unless tlu^ farnuu ex(*its gu'ut caiv;; hut it will not he heyond 
the muik to say that no tare should ovei ho above 20 jiei cent., and in viuy lew 
cases over 15 per cent. 

It is reasonable, during the infant yeais of the industiy at any late, that tlie 
Government should offer farmers an inducement for cro])s well-grown, clean, and 
rich in sugar conhuit, sending skilled instiuctors to show tliem liow th<‘y should 
carry out eacdi of the operations of preparing the land, manuring it, drilling, 
singling, cleaning, and lifting The first couple of years w’ould be the troublesonu' 
time ; after that, they would have lealized how projier culture had added to then- 
crop and had ieduced their tare, whilst the factory would have ocouumized m 
trouble and would have gained in sugar. l>eet sugar would have biaainu* a success. 

Most funnels imagine sugar beets can bo treated like mangels, hut they 
cannot. Ihe first striking point of difference is that a mangel grows out of the 
ground, whilst a sugar beet grows dowui into the ground, it tiies to bury itself. 
It is desirable that it sliould do so, hecau.se any part of the ciown that may lx* 
exposed to the light will contain vtu-y little sugar. ll(‘nce, sugai het'ts are sown 
on the flat. The exposed crown, probably covered with green matter, must be 
cut off bv the farmer at the time of lifting Ileie is a loss against him to start 
with. lie must therefore take care that, when cleaning, he does not sciajie the 
soil from the roots, but rathcu* gathers it towards them. Again, if the .soil is 
shallow, 01 has not been deeply enough cultivated, the tap root will he unable to 
penetrate sufficiently far ; the crown will be pushed above the ground, whilst the 
root, checked in its downward course, will form latoial fangs. When the farniei 
lifts his beets these fangs will draw up much soil and small stones with them. 
This “dirt,” thrown into the cart or truck, will pay freight to the factory, theie 
to be deducted as tare, for which the fanner will not receive one penny. 

Clean, well-bred seed is another important factor, not only in yielding a high 
sugar content, but in reducing the tare. Well-bred seed gives a well-shaped root, 
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long and tapering, without fanga, and easily lifted. Such a seed, sown in deeply 
cultivated soil, will penetrate far and, by reason of its depth, will maintain its 
foliage gieen and healthy through a season of drought that will piobablj^ ruin all 
the other root cro])s. For their own good, therefore, as well as for that of the 
factory, in the reduction of taie farmeis must be taught the importance of the 
primary essentials : deep cultivation, good seed, keeping the crowns well covered, 
and good singling and cleaning. Tliey must also be shown that the leaves of the 
beet make excellent feed for stock, or good manure for ploughing in. Once 
convinced of that, the factory is not likely to bo troubled with them. 

The points to be lealized are that the farmer must, fiom the very first 
moment, be taught what he is doing, and how to do it to his own advantage ; 
what he can reasonabl}' exj)ect if lie follows advice ; and, finally, he must feel 
that he is treated fairly by the factoiy which has as gieat an interest in his having 
a good crop as he has himself. 


The Liming of Limy Lands. 

By AETHUR H. ROSENFELD. 

It IS a recognized fact in sugarcane husbandry that one of the best indicators 
of the fitness of a soil foi the culture of this plant is the lime content, and it is 
e(pially well recogniz(Hl among agricultural cliemists in general that this lime 
content must alwaj's be c<)nsi(lered in direct connexion with the carbonic acid or 
carbon dioxid(‘ content, for, even though a soil have huge (piantitios of lime as shown 
by its chemical anal\sis, y(d if this lime exists, foi instance in the foini of sdicates 
of lime and doi‘s not contain a suflicient (|uantity of caiboii dioxido to make this 
calc-iiim avHilabh* to th<^ plants, the hoil, so far as tlu* cane is concerned, is in an 
analog(Mis condition to a tiavelh'i irom France who finds himself in England with 
an almndanca^ (d' lus national cuir«‘ncy in his pocket book—he must get this 
chang(Hl into Ihighsh currency befoie his money i,s really antildhle to him a 
fuircluising iiHabuni. 

The function of lime in a soil is us much ])liy8ical as chemical. C)ne of its 
most impfirtant j>ljNsical I'haracteristics is that it heljis to reduce the size of the 
soil ])ai tides—or, perha})s, sfiKiuitr these particles w'ould better express the idea, 
thus furnishing a much huger contact surface for tlie tiny root fibres and making 
the soil generally more easily cultivabh' and porous. 

The biological action of the hme is also important, for, by correcting eyen 
slight acidity in a soil it assures the life of the organisms which, night and day, 
make the food lu the soil available for the ])laiits -perform the function of the 
oxi‘hange bunMiu in the ca^e of the traveller cited above. 

^rhe most iinpoitant function f)f lime in the soil, from the chemical standpoint 
IS to make available the jiotash winch exists therein, which, otherwise, remains in 
an inert and useless (‘oiulitioii. As will be seen from the analyses given below, 
our Tiicuman soils are generally rich lu this element, but it is very piobablo that, 
due to the lack of available lime in our soils, this potash is also, in giand part, 
more or less unavailabh'. 

Snyder' tells us that if a soil has a lime content of from ])er cent, to 
0*0 per cent, and from 0*1 per cent, to Od per cent, of combined caibon dioxide 
and is not strongly alkaline, it will contain a sufficient quantity of carbonate of 
lime for good devidojmient of plants. If, on the other hand, ho continues, this 

1 “ Soils and Fertilizers ” 


209 



Ttke International Sugar Journal. 

soil contains mere traces of carbon dioxide, the lime will not be present in the form 
of carbonate, but, more probably, in the silicate form, in which case, even though 
the chemical analysis shows a high lime content, this soil will probably be 
insufiBciently supplied with active combinations of lime. 

Snyder goes on to say that, in a soil having a neutral or alkaline reaction and 
a good basis of organic matter and lime, 0*15 per cent, may be considered as sufficient 
phosphoric acid, whereas O'Oo per cent, is considered as indicating a decided 
deficiency. He calls attention to the fact, also, that phosphatic fertilizers frequently 
do not give results until some lime combination is used for neutralizing the acid. 

As regards nitrogen content, the same author states that soils containing less 
than 0*07 per cent, total nitrogen may be considered as deficient, although soils 
having as high a content as O'lo per cent, or 0*2 per cent, of this element may fail 
to produce satisfactory crops due to some abnormal condition of the soil such, for 
instance, as the lack of lime compounds which are so indispensable for the life of 
the nitrifying bacteria. He considers, furthermore, that a soil which contains less 
than 0*1 per cent, of potash soluble in hydrochloric acid is likely to be deficient in 
this element and that a soil having 0*5 per cent, of carbonate of lime will always 
produce a better crop with a small amount of available potash than soils which are 
deficient in calcium. He states that, in general, the best agricultural soils contain 
from 0*3 per cent, to 0*6 per cent, of potash. 

All of the above shows us the tremendous importance of lime in the soil and 
of the form of that lime, since this substance affects not only the reaction of the 
soil as regards alkalinity or acidity, but beais an important relation to the 
availability to the plants of the other plant food present. 

Tucuman Soils. 

Now, lot us study for a moment a few typical soils of the principal cane¬ 
growing Province of the Aigentine Hepublic—that of Tucunicin. J. A. Hall, 
Chemist of the Tiiciiman Sugar Experiment Station, made an extensive study of 
representative soils of the Province in 1911 and 1912 and, in “La Pevista 
Industrial y Agricola de Tucunntn,’' ^ the official organ of that Station, furnishes 
us with the following interesting analyses :— 

In commenting on these analyses. Hall says :— 

“ These analyses have been selected as representing the various types of soils 
found in our canotields, from viigiii soils to those cariying thirty-yeai-old stubble, 
as well as representing the soils of all parts of the Tuciiman sugar district. 

“An examination of these figures reveals the fact that, in general, these soils 
vary very little amongst themselves as regards the mineral constituents. The 
widest variations are encountered under organic matter and nitrogen, which is 
perfectly natural, since at least a part of the nitrogen is found in the organic 
matter, and therefore these two constituents ought to be found in more or less the 
same proportions. Also, it will be seen that these soils fulfil the requirements 
generally recognized as necessary for fertile soils by the best known authorities, 
with the txcejdioyi of the carbonate of lime content. 

“ Although we find, in general, almost six-tenths of 1 per cent, of lime, the 
carbon dioxide, which is in combination with this lime, is present to the extent of 
only 0*02 per cent. A part of the lime present may be combined with the phos¬ 
phoric and sulphuric acids, but one may safely say that the larger part is present 
as a silicate, which form is extremely slowly available for plants.” 

After studying the figures in Table I and reading the remarks of Hall, our 
readers will not wonder that we immediately decided to make 

i Voi III. pp. 30 tf— 10 , Dec., 1012 - - 
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Analyses of Soils from Tucaituni Canefelds. 

All figures calculated to dry matter. Parts per cent. 
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Difference in favour of Lime . 26’2 2-09 








The Liming of Limy Lands. 

Some Experiments with Lime in the TucumAn Experiment Station. 

These experiments were begun by Hall and the author in June, 1911. A 
plat of land in the Experiment Station grounds, measuring just 25 x 50 metres, or 
one-eighth of a hectare, was well ploughed with an ordinary share plough, followed 
b}^ a subsoil plough and harrowed with a tooth harrow. TJnslaked lime of good 
quality was then applied to one-half of the lot at the rate of 1600 kgs. per hectare, 
i.e., just 100 kg. to this plat of one-sixteenth of a hectare. The lime was 
distributed in the plat in small piles, which were lightly covered with earth, thus 
allowing it to slake slowly. A light rain (18 mm.) on June 18th aided materially 
in the sinking process. 

The lime was then spiead out on the plat by means of spades, and the tooth 
harrow once more passed over both lots in order not to have any difference in 
cultivation in the two. 

Furrows were indicated with a small share plough and deepened with a large 
double mouldboard, and on the 26th of June the native purple cane was planted 
in two running row^s per furrow^ and covered with the small share plough. The 
rows were made 5 ft. apart. On July 15th both plats were irrigated and, during 
the entire five jeais of the expeiiment, every })roce88 of cultivation, harvesting, 
etc., w^as identical in the two plats, hence we can easily attribute any difference 
in yield to the effect of the liming. No lime was applied after the first application. 
Crop dates wore July 19th, 1912, August 20th, 1918, July 18th, 1914, July 12th, 
1915, and July 14th, 1916, i.e,, at comparative dates each year. 

The detailed results of the five crops—one of plant cane and four successive 
ones of stubble—will be found in Table II. 

Little coniinerit is necessaiy on this table, for this is a striking case of figures 
speaking for themselves. Not only have we harvested an average of over five 
tons of cane per year from the limed plat more than from the unlimed plat, which 
represents about 100 kgs of sugar annually, hut the average difference of the 
weight of the stalks for five years of 45 grins, shows us that not only has the cane 
spioiited hett(u each ^ear, as shown by the difference in tonnage, hut also that the 
individual canes have be(ui better iiourislied, since the average weight of the stalks 
from the limed )dat is almost 10 per cent. greati*r than that of those from the 
check plat. On the chemical composition of the cane the lime does not seem to 
have had any notable effect. 

Had the plat been re-liined after the fourth year, the results would have been 
more striking yet, as it seems that in the last crop all effect of the original liming 
five years before had ceased. In every lespect, at the last crop, the two plats aie 
more or less ecpial, in tonnage, weight of stalk, and amount of sugar produced per 
hoctaie. 

Extensive experiments will bo started by the author this year at the Santa 
Ana factory iii Tucuinan, embracing over a thousand acres wdth various types of 
soils, with and wnthout iingation and with varying quantities of lime—probably 
the largest experiment of the kind ever carried out at any one time. Much 
valuable data should be obtained from these results after several years of expeii- 
montation. 


Tinder the Defence of the Realm Regidations, the Aiiny Council have found it 
necessary to take posHession of all stocks in the United Kingdom of Formaldehyde 
solution, 40 i)er cent., excepting lots of less than 10 gallons. Quinine and Pht naot'tin 
are also commandoeied by the same Order. 
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Russian Sugar Notes. 


All business matters in Russia are of course at the moment completely over¬ 
shadowed by the great political upheaval that has supervened in Russian society. 
But the new and far-reaching situation in regard to society generally will hardly 
affect the staple industries of the country in so far as the politico-economic views 
of the new Government have yet to be declared. It is to be feared that the addi¬ 
tional confidence calculated on in business as well as political circles has come too 
late to change very appreciably the programme of beetroot sowing already in 
existence, the limited dimensions of which have given rise to gloomy prospects 
in regard to the next campaign. 

The prospects for sugar consumers in Russia, both in the proximate and less 
proximate future, are far from engaging. In the course of time the unhappy 
position that has grown uj) due to causes existing even before the war, but of 
course intensified by the fact of war, will be rectified ; but the problem to be 
immediately grappled with is one of real scarcity of sugar, no longer fictitious, 
that is, held up by speculators as frequently enough happened before the war, 
but absolute scarcity that would exist even were speculation totally' absent. The 
sugar industry of the country is not now producing enough for the inland con¬ 
sumption, and all indications at the moment point to a more intense scarcity, 
quite independent of any unwillingness on the part of either producers or mer¬ 
chants from any point of view whatever to put the goods at their disposal on the 
market. The decree promulgated by the defunct Government, admitting foreign 
sugar during the current campaign is sufficient evidence that the position is 
critical, and it may be assumed from the prospects of the succeeding cani]>aign 
that the importation of foreign sugar will be a greater feature next year than 
this. It is of course to be presumed that an administrative act such as the admis¬ 
sion of foreign sugar duty-free to meet an emergency will bo allowed to stand by 
the new Government without any further confirmation. 

The following particulars extracted from an official statement on the situation 
published in Petrograd show distinctly the progress of scarcity and its prospective 
continuance. The area given to beet, and ready for harvesting on 1st September 
(O.S.), 1914, including the western borders now largely occupied by the German 
armies, was 689,498 dessiatines; on the corresponding date of 1915, 670,684 d. ; 
and in 1916, 591,624 d. The quantity of beetroot treated in the factories in 
these three years or campaigns was 77,489,053 berkowetz; 68,810,011b.; and 
53,931,987 b. The last figures of course are preliminary, and affect the sugar 
producing campaign now in progress and are called “ expected.” 

The sugar produced from the season’s beet in the 1914-1915 campaign amounted 
to 107,855,710 poods; in the succeeding campaign the quantity was 90,824,438 
poods; and in the current campaign the quantity expected to bo announced is 
73,858,445 poods. Without giving the details of the balances of free and inviolable 
reserve sugars carried over from campaign to campaign, it will be sufficient to 
give the total available sugar of each campaign, that is, including balances brought 
forward. By so doing we obtain 132,011,102 poods for 1914-15; 118,603,696 
poods for 1915-16; and 84,549,775 poods “anticipated” for the current campaign. 
The scarcity became more acute year by year, and was ultimately so pressing 
that the principle of carrying forward reserves to enable the Government to 
influence the market has had to be abandoned to such an extent that, as the state¬ 
ment quoted from shows, practically nothing was brought into the current 
campaign from that of 1915-16. That is, the 1916-17 campaign depends on its 
own production almost entirely, except what can be imported from abroad. 
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Passing from the discouraging aspect that confronts the Bussian sugar con¬ 
sumer in regard to the current campaign, little comfort is vouchsafed by the 
report quoted from in its anticipations for the campaign of 1917-18. Dealing with 
the beetroot sowings, it says that according to reliable data furnished by the sugar 
factories, it is proposed this year to sow 633,938 dessiatines. This area exceeds to 
some extent that estimated for 1916, which was 612,257 dessiatines, which, how¬ 
ever, in fact was only worth 691,624 dessiatines on the 1st September (O.S.); that 
is, at the beginning of the new campaign. Taking it, however, that the sowings 
expected will be effected and allowing a difference of 3*4 per cent, between 
the anticipation and the actual available beetroot acreage on Ist September, as in 
the case of 1916, we shall still find that the estimate for this year, in view of the 
considerable areas still under enemy occupation or menace, is remarkably high. 

Taking it as correct, however, it does not correspond to the country’s sugar 
requirements, to satisfy which, in view of the disappearance of reserve sugar, 
would require the product of at least 709,000 dessiatines of beetroot. Considerable 
difference of opinion exists as to what the price value of the root will be, but it is 
understood that it is going to be appreciably dearer than it was in preceding years. 
Therefore the question of price on which growers may rely so as to maintain theii* 
interest in the beetroot farms, is being actively canvassed; and sugar authorities 
are agitating for the taxed price of sugar being raised in anticipation, in order 
that the manufacturers may be able to assure the growers of remunerative prices, 
either taxed or in open market, for the beetroot; failing which, this latter may 
not be forthcoming even in the reduced (quantity expected. 

There are two export questions of, however, secondary importance only, that 
come into view ; but which have (in regard to one at least) an important politico- 
economic significance for Bussia, namely, the exportation of sugar to Finland and 
to Persia. In the case of the former it is a quasi-domestic question : but in the 
case of the latter it is one of political significance, for it is with sugar to a large 
extent that Russia exercises her economic influence in Persia. For both domestic 
and political reasons, therefori^, an elfort will be made, no doubt, to provide a mar¬ 
gin of sugar for both those markets. That means an unnatural drain on the already 
existing resources: comparatively slight, in normal times, but very powerful in 
times of pressure. Thus we shall probably see Bussia importing foreign sugar 
very largely; some of it finding its way into her own export markets. At all 
events, what she sends into these markets will have to be made good from abroad. 
As it stands, foreign sugar, including Chinese, is already being sold in the country; 
and Moscow merchants have committed themselves for large parcels. 

The result of the war can hardly fail to bo a considerable extension of the 
sugar industry in the Far J^last, and a corresponding reduction in the market there 
for Bussian sugar, when the home situation becomes normal again. There is a 
strong movement in favour of making a big sugar industry in Siberia, greatly 
stimulated of course by the present scarcity, 

Petrograd, 

April 12th, 1917. - - 

The death is announced at the age of 86, at Norwich, of Air. Fkancis Sutton, 
the author of the standard work on “ Volumetric Analysis,’^ the first edition of which was 
published as far back as 1863. Mr. Sutton, who was originally a pharmacist by piofession, 
was County Analyst for Norfolk and held a number of other public appointments. He 
established a works at Yarmouth for the manufacture of acids and fertilizers, which business 
was acquired in 1894 by Messrs. Prentice Bros., Ltd. An eleventh edition of his well- 
known work, edited by his son, Mr. W. Lincolns Sutton, in collaboration with Mr. A. E. 
Johnson, is now in preparation. 
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Juice Heaters. 

By FEANK COXON. 


Juice heaters in the cane sugar factory are to he found generally of four 
distinct types :—(1) High velocity heaters; (2) medium velocity heaters; (3) low 
velocity heaters; (4) pre-heaters; and a few notes on the construction and duties 
of each may be useful to some readers and enable the principles of operation to be 
better understood. 

High velocity heaters .—These are often called high pressure heaters, and are 
those in which the juice is made to travel through the tubes at a speed anything 
between 300 to 500 ft. per min., the tubes being arranged in nests of from 2 to 4 
tubes, giving many circulations or circuits. The tube plates are divided up into 
boxes of a size to suit the number of tubes in a nest, and it will be obvious that 
high velocity must be attained by the juice in only having such a few tubes to 
pass through. 

The object of velocity is three-fold, first to create pressure, so that super¬ 
heating of the juice can take 
place without ebullition in 
the heater, and this type is 
therefore used exclusively on 
superheat clarification work 
where a temperature of 235® 
F. IS necessary. Secondly, 
to prevent the easy forma¬ 
tion of scale that would take 
place where the juice is 
allowed to flow sluggishly in 
the presence of this heat. 
Thirdly, the transmission of 
heat from the steam to the 
juice is dependent and pro¬ 
portioned to the cube root of 
the velocity and therefore 
high speed will mean better 
transmission enabling either 
a smaller amount of surface 
to be used or longer intervals 
between the cleaning. These 
heaters are invariably made 
of a horizontal pattern and are fitted with hinged re-inforced doors, fastened by 
quick acting bolts; vertical types are rarely to be found on account of the 
difficulty experienced in suitably draining the numerous chambers. 

Upon reference to Fig. 1, the dispo.sition of the tube plate sotting and head 
box divisions will be clearly seen, and the reader is referred to the November, 
1916, issue of the IvieruatUmal Sugar Journaly for some further notes on this tj'^po 
of heater. 

To make the present comparisons complete, it may be repeated that heavy 
and substantial doors and fittings are necessary to stand the pressure which may 
rise to 45 lbs. per sq. in.; small diameter bodies are used to reduce the cost, since 
this is practically proportional to the area of the diameter consistent with the 
surface, and the use of steel-plate bodies is advisable. 



Fio. 1. 

2-Tube Cncmt High Velocity Heater Tube Plate Setting 
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Generally, tlie proportion of heating surface allowed suitable for the quantity 
of juice to be worked, is in the proportion of 1 to 7 or 1 to 8, that is, 7 to 8 gallons 
of juice per sq. ft. 

Medium velocity heaters .—The use of medium velocity heateis can be traced 
chiefly to Oontineiital practice, more so than either American or British, but the 
latter two have developed the use to a greater extent within the last five years. 
These heaters are made both horizontal and vertical, Continental practice favouring 
the latter type. The type of header is similar to that of the high velocity, but the j nice 
is made to travel through a greater number of tubes at a time with a consequent 
reduction in sptjed and pn^ssure. The headers however may now be satisfactorily 
made in cast-iron whereas steel was necessary in the other type ; but it must be 

borne in mind that these 
heaters are not suitable 
for superheat (clarifica¬ 
tion) work unless proper 
provision is made to main¬ 
tain a pressure on the juice 
consistent with the tem¬ 
perature desired. Fig. 2 
will show clearly the dis¬ 
position of this type of 
heater tube plate. 

The horizontal pat¬ 
tern IS made with hinged 
doors similar to the high 
velocity type but of less 
robust construction, and 
the vertical pattern is 
made either with covers 
to lift off with davits, or 
hinged and fitted with 
extending hinge bars on 
which are bolted balance 
weights. This heater is a 
very cheap form, and fre- 
qmmtly to be found 8 to 10 ft. high, that is with tubes H to 10 ft. long allowing 
bodies of small diameter.s in proportion. The tubes used vary from I in. to 1J in. 
diam., the formei being a very common size. Cleaning is accomplished by fitting 
a mud cock to each compartment in the case of the vertical pattern, and also a 
central plate is sometimes used which covers up an opening connecting each 
secitor of the header; by removal of this usually small plate all chambers are 
instantly connected and drained. 

The draining of the chambers of the hoiizoutal pattern headers is accomplished 
by casting a small nick at each junction with the cover and header and, whilst of no 
size to seriously affect the working of the heater in allowing the juice to be by-passed, 
effectively drains each compartment to the lowest one where a drain cock is fitted. 

Low Velocity Heaters .—This type is always made in the vertical pattern and 
is too well known to need description of a detailed character. Small sizes are to 
be found with three passes or circulations and large sizes with five to six circu¬ 
lations. Fig. 3 gives a typical tube plate setting and is only given for comparison 
with the two patterns described of higher velocity juice flow. 
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Omeral compart8on »—The following table will be of interest and explain very 
simply the difference in proportions and capacities:— 

Heating Galls, juice Tubes per No. of through 
surface. per hour. circuit. circuits. each nest. 
High velocity .. 600 .. 3,000/4000 .. 2 .. 66/60 .. 430 

Medium velocity .... 600 .. 2,600/3000 .. 14 .. 12/20 96 

Low velocity .. .. 600 .. 1,500/1760 .. 60 .. 3/6 .. 8 

The duties given in column 2 are the maximum that should be allowed without 
undue trouble in excessive cleaning spells; they represent figures sometimes used 
when an installation is purchased on price alone, regardless of other points, a feature 
too often the case in many transactions where liberal proportions are sacrificed, to 
bring later an inevitable use of extra man power and loss of efficiency. In super¬ 
heat clarification there can be no question of the advantage gained in having a stand¬ 
by unit, the interest on the capital lying idle being considerably less than the cost of 

generating high pressure 
steam used to obtain 
the necessary tempera¬ 
ture through foul tubes. 

Pre-Heaters. — These 
take many forms, the 
main theory of their in¬ 
troduction being to heat 
up the juice that is fed 
to the ovajioiator, and 
thus allow' of the maxi¬ 
mum efficienc}' being ob¬ 
tained from the apparatus. 
Too often evaporators are 
blamed for low capacity, 
when a moment’s consid¬ 
eration will show the loss 
of efficiency taking place 
through the juice being 
fed in at a temperature 
much lower than the boil¬ 
ing point of the first 
vessel, this latter pro- 
Fig. 3. viding in many cases a 

3-Pass or Low Velocity Tube Plate Setting. heavy portion as a juice 

heating plant instead of as an evaporator, the duty for which it was designed. 

It is now generally acknowledged that supplying the juice to the first vessel 
at a temperature of 200° F. instead of 180° F. a figure often found, means 
practically a difference in capacity or evaporation of 8 to 10 per cent., or in other 
words 2® loss in feed temperature means a consumption of extra steam of from 
J to 1 per cent., assuming quadruple effect is under consideration. 

Another use for pre-heaters is the heating of the juice by vapour from the 
evaporators before going to the main heaters which are supplied by exhaust 
steam from the main. This vapour is usually supplied from the first vessel or a 
pre-evaporator, and may be above or below atmospheric pressure. 

No modern central sugar factory is complete without these two methods in 
use, the generation of “extra” steam for use in pre-heaters and the heating of 
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the juice to boiling point before feeding to the evaporators. In the former case it 
is usual to supply the first unit of the juice heater installation specially for this 
work, but of practically the same design as its successors. The latter method is 
usually carried out by fitting an ordinary pattern low velocity heater in the pipe 
line between the effect supply tank and first vessel. 

An old method of pre-heating the raw juice preparatory to its heating proper 
in the main installation, and giving at the same time economy in the utilization 
of heat, was to fit a juice heater in the vapour main of the condenser. From an 
academic point of view there can be no question of its efficiency and economical 
points, since not only is the heat absorbed, which otherwise would go to the 
condensing water, but less water will be required for condensing purposes. 
Practice, however, has a very groat say in its more common adoption, and one 
or two in Peru and Mauritius is as far as it has succeeded. 

Pre-heating of the juice feed to the evaporator and “extra*’ steam generation 
has become and is becoming universal in American practice and Louisiana respec¬ 
tively, yet whilst the advantages have been known for many years adoption has 
been extremely slow from this country. 

The flashed-off steam from superheated clarification is very often taken to a 
pre-heater or absorber constructed on similar lines to a low velocity heater, and 
yields no small return in heat economy when correctly designed. 


The Employment of Electric Power in Sugar 

Factories. 

By H. W. VAN DER LEE' 

(Specially translated by Cd. Koppeschaar.) 

(Continued /tom page 176.J 
CONTINIJOUH CUKKENT MACHINES. 

So far, we have enumerated the theoretical distinctions between alternating 
and direct currents. If, however, we want to bo able to judge their pros and cons 
properly, we should know the properties of each system. Direct current admit¬ 
tedly enjoys some popularity, and this might lead us to look askance at polyphase 
cun'ent systems. For this reason the properties of the latter are here somewhat 
fully discussed. 

As direct current machines are more generally known, only a brief survey of 
their features will be called for here. Direct current dynamos and motors are 
essentially the same thing : a ring or drum armature is made to revolve within 
the poles of a magnetic field, which is created by a winding on the magnet con¬ 
nected in parallel with the armatuie in the case of a “shunt” machine, and in 
series with that of a “series” machine. In a shunt wound machine the intensity 
of the magnetic field is very nearly independent of the load current; but in the series 
machine, on the contrary, the armature current also passes through the magnet 
winding and the strength of the field is in consequence entirely dependent on the 
load. A shunt dynamo gives a voltage which changes very little with the load, 
while a series dynamo gives a voltage which rises and falls with the load. Usually 
therefore the shunt arrangement is the one preferred. 

With direct current motors the speed of rotation is largely dependent upon 
the strength of the magnetic field. A shunt motor with a field that is about 
1 In Ti/dschnft, 1916-16, Nos. 11,12, and 13. 
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constant will also have a constant speed. A series motor however has a speed 
which changes greatly ; when the load is large, giving rise to a strong magnetic 
field, the speed is low, but when the load is small and the field weak, the speed is 
higher. 

In order that a motor may bo strong enough to drive one or othoi’ tool, the 
motor couple must gain on the load couple. Now the strength of the motor 
torque is proportional to the strength of the field and of the armature current. 
With a series motor the field is strengthened simultaneously with the armature 
current when the load increases. The series motor has a very high starting 
torque and is especially adapted for motors for driving cianes. For the hoisting 
of heavy loads especially, a high starting toiquo is essential, while the hoisting of 
lighter loads takes place with weaker current, weaker field, and therefore with 
greater speed. Shunt motors are chosen in those cases whore the speed of rotation 
must remain constant regardless of the load of the motor. 

A compound machine is a direct current machine having both shunt and series 
windings on the magnets. Thus it has been endeavoured to combine the jiroper- 
tios of shunt and series machines. The character of the machine approximates to 
that of a shunt or a series machine in proportion to the amount of the shunt or the 
series winding. The voltage of a shunt machine sinks a little when the load 
increases; if such a machine is equipped with a weak seiies winding, through 
which the armature current passes, then the magnetic field will be strengthened 
with a heavier load and thus the loss of voltage of the shunt machine will be com¬ 
pensated. The voltage of a properly compounded machine will therefore always 
remain constant under all loads. 

A collector or commutator connected with the aimatuie of direct cm rent 
machines converts the alternating current, excited in the armature, into direct 
current to be tapped for use. The commutator is built up of a great number of 
copper strips insulated from each other and laid side by side in cylindrical form ; 
the current is tapped or fed by means of brushes resting on the commutator as it 
revolves with the armature. Where sparking occurs under the brushes it may 
result in irregularities and abnormal wear, and the commutator of a direct current 
machine therefore needs a good deal of caio and attention, because dirt or uneven 
wear will increase sparking and its consequent troubles. 

Thb Comparison op the Two Systems. 

When we compare the direct current and the polyj^hase s)"Htems, with a view 
to factory installations, we must chiefly take into account the behaviour and 
properties4)f the motors, as it is these which should guide us in our choice. In 
the case of polyphase motors, some rotors are short circuited and some are fitted 
with slip rings. The former are exceedingly simple. The moving part, the rotor, 
is not connected electrically with the supply circuit or with any starting device. 
The rotor winding is built up of co])per bars insulated fr(»m the iron but all 
mutually connected, thus making the armature a short circuit in itself. The only 
frictional surfaces are the two bearings of the motor shaft. The motor is of a very 
simple type, and consequently is very safe to work, while its cost is appreciably 
less than that of a direct current motor of equal capacity. The starting is effected 
as explained already, with a single or else a star triangular switch or a starting 
transformer. 

The large rotor currents which occur on account of the large slip experienced 
when starting, especially when the first method is followed, weaken the field, and 
the starting torque is consequently small; hence short circuit motors should be 
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started either quite light or else only very lightly loaded; for instance, with only 
the transmission shafts running or else working only ventilators, or such like. 
Motors with slip rings whose rotor winding is connected by means of the slip rings 
and brushes with a starting resistance may bo brought into action by connecting 
the stator to the supply circuit and cutting out the staiting lesistance little by 
little. As the stator field gains its full strength immediately and theiotoi ciiireiit 
can be reduced at will by a suitable resistance, the motor will start under full 
load. As regards starting, this motor is equivalent to a direct current motor. 
The construction however is simpler, and once full speed is reached it is often the 
piactice to give to the motor, by the application of a slip ring sboit circuiting and 
biusb lifting device, the character of a short circuited rotor motor, and it will give 
loss cause for trouble than will the direct current machine, and will last longer. 

Moreover, tliis type of motor will be .somewliat cbiaiper than a corresponding 
direct current riiachine. A ver}^ cornjiact and reliable combination is obtained when 
the stai'ting resistance is built at one with the motor. If the stator switch and the 
safety devices aie united with the resistance in one box, then the single switch¬ 
board for motor and connexion wires may be omitted. The starting up 
of the motor is acciornjilishod by moving a single handwheel, through which is 
successively woiked the stator switch, the switch for cutting out in a few stages 
the starting resistance, the short circuiting of the slij) rings of the motor, and the 
dtnuce for lifting the blushes—one operation after another in the correct order, a 
device which miables anybody to handle these motors. 

Any regulation of the speed how'ever is not possible with these polyphase 
motors with short circuit rotor , the field rotates at a constant speed and the rotor 
follows the movement except for a small slip. Now we cannot increase this slip 
(and so leduce the sjieed of the motor) save by connecting lesistance in the rotor 
circuit. Assuming tlie rotating field is consfant, the current density in tin* rotor 
ciicuit will therefore have a certain value likewise. If the lotor resistance is a 
fixed value, then the rotor E.M F. will also be constant and therewith also the 
slip which causes this F.M.F. If on the other liand a resistance is intioduced in 
the rotor circuit, then the F.M.F, and therewith the slip must increase in order to 
maintain the same rotoi cm rent. Any regulation of sjiecKl can consequently only 
be obtained fioin polyphase motors with slip ring rotors, by means of a legulating 
resistance with brushes iii contact with the slip rings. Thus we can increase 
the slip and reduce the number of revolutions but wo cannot make the motor run 
faster. 

With direct current, we can regulate the speed downwaids by means of a 
lesistunco interposed in series with the armature, and also upw’ards by weakening 
the field of a shunt motor by means of a resistance interposed in the seiies with 
the shunt winding. As the mugnetizing of the field for this method of regulation 
costs but little m electiical energy, very little of the hitter is lost in the shunt 
regulator. It is a so-called “regulation without Joss*’ as compared with the 
regulation of speed downwards with both diiect and polyphase motors where 
the regulating losistances coiisunn a much larger cunent and an appieciable 
quantity of energy is dissipated, increasing as the speed gets lower. It is clear 
that in cases whore a regulation of the speed is needed, the method of field regu¬ 
lation for direct current will be resorted to. But as such facilities for regulating 
the speed of polyphase motors are not so commercially available, the direct curi’ent 
system is the more popular. 

Kegulation of speed can be accomplished much more economically and more 
uniformly with direct current than with lotatory current. The efficiency of the 
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smaller sizes (about 1 H.P.) can be fixed at about 73 per cent, in the case of direct 
current motors against 81 per cent, in that of rotatory ones. 

Application of the Two Systems. 

When should we adopt direct current, and when the polyphase system P In 
factories where almost all the motors must run at constant speed during the whole 
of the working time, it is easy to see that our choice should fall on polyphase. If on 
the contrary, a great number of the new plant units which are to be driven need a 
speed which can be regulated at desire, then direct current is preferable. 

In textile factories, the looms consume very little power and motors of 1 H.P. 
or less are sufficient for most of the machines. Here the polyphase motor in its 
simplest form, i.e., with a short circuit or rotor, is to be profeiTed. Such an 
installation is cheap and very safe to work. 

But for electrical crane and hoist equipments, direct current series motors are 
preferred ; these will hoist heavy loads at a low speed, light loads at a high speed, 
while the load can be braked electrically when being lowered. A machine shop 
using many tools, the speed of which must be capable of easy regulation, can 
dispense with any old-fashioned aids and connecting devices, such as stepped 
pulleys, gear trains, etc., bj’ using direct current motors. In paper mills, to give 
another instance, it is necessary to regulate the speed of the motors more than 
anywhere else. Paper machines run at various speeds from 6 to 120 yds. a inin., 
according to the fineness of the paper being turned out; thus, the speed must be 
regulated within the limits of 1 to 20, which we can only accomplish b}’ moans of 
direct current drive. In spite of this, many of these industries have adopted tho 
use of polyphase system on account of the greater profit accruing. Even in paper 
mills, a largo part of the tools run at constant speed. Since the method of field 
weakening is not sufficient for a speed regulation within so wide a lange as is 
needed for such mills, the most economical solution is to choose a polyphase 
supply for the main circuit and instai rotary transformers (motor generators) for 
the tools which require direct current. 

In big machine shops and on wharves coveiing a laige area, polyphase 
current is preferable, the electrical energy being distributed over the system 
at high voltage, thus saving copper. 

(To be contxnued.) 

Messrs. Geouoe Fletchkk & Co., Ltd., of Derby, sent us a copy of a catalogue they 
have recently published dealing with modern machinery for small sugar plantations, in¬ 
cluding crushing outfits, juice heaters, ilarifiers, open-fire boiling pans, Aspinaland Wetzel 
pans, boilers, and engines. Some of these apparatus might be supposed to belong to the 
past, but there is clearly still a demand for them in sugar districts where the capitalist has 
not yet exploited his means ; and the reputation of this firm is a guarantee of good design. 
They will be pleased to supply copies of this publication upon request to interested persons, 
as well as any copies of their sectional catalogues dealing with more extensive plants. 

The death of Mr. J. J. Hazewinkel, formerly Director of the Chemical Section of 
the Pekalongan Experiment Station in Java, took place at the Hague on February 14th. 
This well-known chemist was born at Groningen in 1868, and went out to Java in 1892 as 
technical manager of the Doekoewringin factory at Tegal. In 1904 he became sub-director 
of the Pekalongan Station, and when later this became divided into two sections he was 
appointed director of the chemical department, which appointment he held until February, 
1914, when he retired to Holland. He was a most active investigator of problems con¬ 
cerned with the chemical side of sugar manufacture, and published much useful work, 
particularly connected with sugar losses and the decomposition of glucose. 
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INVESTIGATIONS ON PROCESSES IN WHICH THE TOTAL CLARIFIED JUICE IS 
PASSED THROUGH FILTER-PRESSES. 

By CHARLES FRIBOURG. 


III. 

Composition of “ Phospho-Gelose.” 


The results of analyses which we made of this product at the commencement 
of our examination were as follows:— 


Mono-calcium phosphate, CaH* (P 04)2 . 

Dicalciuin phosphate, Call (PO 4 ). 

Tricalcium phosphate, Gag (P 04)2 . 

Water, and organic matter .. 

Silica, and matter insoluble in hydrochloric acid .. 

Sulphuric acid. 

Alumina. 

Ferric oxide . 

Lime . 

Magnesia. 

Undetermined matter, by difference. 


Total phosphates . 

Weight, per litre of the material 


Per cent. 

1*06, 

Total 

68-731 

. Phosphates, 

0-61 ] 

70-40per cent. 

6-76 


19-11 


1-27 


0-33 


0 87 


2-11 


traces 

016 


100-00 


70*40 



460 grms. 


It would, therefore, appear that the two principal constituents are 75 per 
cent, of phosphates and 25 per cent, of kieselguhr and other products. It may be 
remarked that on the total phosphates there is about 97*00 per cent, of dicalcium 
phosphate, and we may add that the two principal products, dicalcium phosphate 
and kieselguhr, contained in the “ Phospho-gelose ” are of very good quality, and 
of a tinouess very suitable for industrial use. 

But, according to our results, the product contains too much phosphate and 
too little kieselguhr, and since the kieselguhr acts as the filtering agent, one is 
obliged to employ a rather large amount of the “ Phospho-gelose.” 

Our late esteemed friend and colleague, Leon Pellet, published in 1914 an 
account^ of the visit which he made to Brazil, where he had the opportunity of 
seeing several factones working with “ Phospho-gelose.” In all these names 
kieselguhr was added to the “ Phospho-gelose,” and one of the most typical 
examples is that of the Passagom factory, which employed 6 kg. (13-2 lbs.) of 
Phospho-gelose ” and 4 kg. (8*8 lbs.) of kieselguhr per 28 hectolitres (616 
gallons) of juice, that is, the following amounts per 1000 litres of juice:— 

2*14 kg. of “Phospho-gelose,” or 60 per cent, of the total “ Phospho-gelose” 

and kieselguhr added; 

1-43 kg. of kieselguhr, or 40 per cent, of the total “ Phospho-gelose” 

and kieselguhr added. 

Hence, for every 1000 litres of juice, the quantity of dicalcium phosphate 


and of kieselguhr were :— 

1*5 kg. of dicalcium phosphate; 

2 0 kg. of kieselguhr, 

that is to say, figures which are absolutely in accord with our own conclusions. 
1 See also i.S.J., 1917, 126-130, and 162-167. * , 1914, 336. 
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In the experiments which we had occasion to carry out in 1914, we worked 
with “ Phospho-gelose ” alone without the addition of any kieselguhr, as one will 
see further on. Since that time, at our lequest, Mr. Gueurero has modified the 
proportions of the two principal constituents in order to conform with our ideas, 
especially as certain eminent investigators, notably in Java, had come to the same 
conclusions. 

Some experiments using a filter-press carried out in two different factories 
with “ Phospho-gelose, ” both alone and with kieselguhr, will now be described, 
then a test on the large scale on the juice of the two houses. Lastly, the results 
of very detailed analyses of the scums obtained in the two cases will be given. 

Experiments with “ I^hospho-gelose.” 


Factory A. 

Test 1 .—Sulphited juice originating fi-om cane of purity, incompletely 
matured, was used. (>() litres were limed, then treated with a mixture of 
“ Phospho-gelose ” and kieselguhr in order to have 2 grms. of dicalcium phos¬ 
phate and d kg. of kieselguhr per litre. Thus, for the 60 litres, the quantities 
employed were:— 

300 enns f of “ Phospho-gelose,” or 56*60 per cent. 

( 130 ,, of kieselguhr, or 43*40 ,, 

It required hours to pass 45 litres through and have the filter-press full, 
according to the following scale :— 

11 litres in 10 minutes without piessure. 


22 

iiO „ 

presRuro rising to 2 kg 

after 20 litres. 


32 

60 „ 

M M 4 ,, 

,, 32 ., 


42 

2 hours 

,, „ 4 „ 



45 

2i „ 

,, ,, 4 „ 



Subsequently, 

the scums 

weie washed a little. 

They were then found 

to 

weigh 1*4 kg., and contained 7 

per cent, of sugar, and 

63 per cent of water. 

So 


that the quantity from 1000 litres of juice was 31 kg. of wet and 115 kg. of dry 
scums, their analysis being stated fuither on. 


Analysis of the Juices. 

Sulphited Juice 


Brix, by volume. 17*G1 

Purity. 75 80 

Glucose, per lOo c.c. 1-8B 

Glucose, per 100 of sugar. 14-00 

Lime (CaO), per 100 of sugar ... — 

Ash . 0o8 

Saline ratio . 23*00 

Acidity. 0 820 


Before sulphitation the acidity was 0*35, 


Filtcued Juice 
18*30 
75*4 
1*92 
13*90 
0*36 
0*69 
23*30 
0*100 


Hence, there was a slight fall of purity; while the same juice worked in the 
factory by sulphi-defecation showed a decrease of purity of 1*5^ and contained 
0*60 of lime (CaO) per 100 of sugar against 0*36, using the phosphate 
treatment. 


Test ii .—This experiment was of the same kind as the last, but the juice used 
was a different one. Although it had a high purity, namely, 84”, the juice origin¬ 
ated from cane which had been cut for several days, being dried and deteriorated. 
The juice was charged with bagasse dust, and filtration was rather difficult. Not¬ 
withstanding, 34 litres were passed through the press in 2^ hours, and 1*2 kg. 
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of scums contaiuing 65-50 percent, of water and 8*16 per cent, of sugar -were 
obtained, the quantity of scums per 1000 litres amounting to:— 

Wet scums ... 86 kg. 

Dry ,, .. .12-40 kg. 


Analysis of the Juices. 

Sulpluted Juice. 

Filtered Juice. 

Brix, by volume .. ... 

. .. 19-56 

-20-69 

Sugar, per 100 c.c. 

16-66 

17-46 

Purity . 

. .. 84-6 

84-3 

Gluoooe, per 100 c.c. 

1-08 

1*11 

Glucose, per 100 of sugar 

6-60 

6-30 

Ash, per 100 c.c... . * 

0-46 

0-43 

Saline ratio . 

36-00 

13-90 

Lime ((^aO), per 100 of sugar .. 

_ — 

0 47 

Acidity, per litre. 0*90 

Before sulphitation the acidity was 0-40. 

0-05 


Teat 3 .—An example of an experiment using “ Phospho-gelose ” alone is now 
given, but it was necessary to use 6 grms. per litre, representing 1*6 to 1*8 grm. 
of kieselguhr only. The juice had a purity of 76^, that is to say, relatively low. 
It was possible to pass 45 litres through the press in 2^ hours, which was satis¬ 
factory, and the scums were washed a little with boiling water. In spite, how¬ 
ever, of a rather heavy liming, the filtered juice had an acidity of 0-10. One 
obtained 1*4 kg. of scums, containing 61-50 per cent, of water, and 6 per cent, of 
sugar, the weight per 1000 litres being : — 

Wet scums . . . 32*5 kg. 

Ilry „ . . 12-5 kg. 

Analysis of the Juices, 


ih’ix, by volume 

Sulpluted Juice. 

. .. 1717 

Filtered Juice 
18-00 

Sugar, per 100 c c 

13-13 

13-86 

Purity . 

76-4 

76-9 

Glucose, per 100 c.c. 

1-64 

1-73 

Glucose, per 100 of sugar 

12-50 

12-60 

Ash, per 100 c.c.,. 

0-62 

0-63 

Saline ratio . 

21-20 

22-20 

Lime (ChO), per 100 of sugar .. 

— 

0-30 

Acidity, per litre. 

1 000 

0-100 


before siilphitation the acidity was 0*400. 

Factory B, 

Test 7. — “Phospho-gelose” alone at the rate of 6 kg. per 1000 litres was 
used. The juice was of quite good purity, namely, 83^, and 50 litres were passed 
through in two hours’ time, that is: 

20 litres in 30 minutes without pressure, 

23 ,, 1 hour, the pressure being 1 kg. 

43 ,, Ij hours, the pressure rising to 4 kg. 

60 ,, 2 „ „ „ 4 kg. 

As already stated, in spite of a heavy liming the juices were slightly acid, 
owing to the large quantity of phosphates. The weight of scums was 1*38 grms., 
these being very compact, and containing 57 per cent, of water and 7*20 per cent, 
of sugar. Their weight per litre was : 

Wet scums . 27*60 kg. 

Dry „ .11*80 „ 
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Analyaie of the Juices, 

Sulphited Juice. Filtered Juice. 


Brix, by volume . 20*43 .... 21*13 

Sugar, per 100 c.c. 17*00 .... 17*68 

Purity . 83*2 .... 83'7 

Glucose, per 100 c.c. 1*39 .... 1*39 

Glucose, per 100 of sugar. 8*20 .... 7*80 

Lime (CaO), per 100 of sugar. — - 0*61 

Acidity, per litre. 0*80 .... 0*10 


Before sulphitation the acidity was 0*30. 

Test 2 .—“ Phospho-gelose ” alone was again used, but 5 grms. per litre less 
than in the preceding experiment. This represents only 1*30 to 1*50 of kieselguhr 
per litre. Notwithstanding, and with a purity of 85^, the results are very good. In 
only an hour and a half 45 litres were passed through, and 1 *20 kg. of scums 
obtained, these being rather soft (due to deficiency of kieselguhr). They contained 
62 per cent, of water, and 7*2 per cent, of sugar. Their weight per 1000 litres of 
juice was: 27 kg. 

Dry ,, ... . 101kg. 

The filtered juice was neutral, and contained very little lime salts. 


Analysis of the Juices. 

Sulphited Juice. Filteied Juice 


Brix, by volume . 20*30 ... 20'35 

Sugar, per 100 c.c. 17*21 _ 17*29 

Purity . 84*8 .... 86*0 

Glucose, per 100 c.c. 1*47 _ 1*33 

Glucose, per 100 of sugar . 8*50 ... 7 70 

Lime (CuO), per 100 of sugar. — .... 0*22 

Acidity, per litre. 0*70 . .. neutral 


Before sulphitation the acidity was 0*260. 

Test 3 .—In this experiment 2*0 grm. of “ Phospho-gclose ” and 2*5 grm. of 
kieselguhr per litre of juice was employed, this representing about 1*5 grm. of 
phosphates and 3*0 grm. of kieselguhr. The juice was of good purity, namely, 
84*8®, and it took two hours to pass 55 litres through the press. It was slightly 
alkaline after filtration. The weight of scums was 1*38 grm., containing 56 per 
cent, of water, and 7*7 grms. of sugar, this being per 1000 litres of juice : 

Wet scums.25 kg. 

Diy „ . n „ 


Analysis 

of the Juices. 



Sulidiited Juice 

Filtered Juice. 

Brix, by volume . 

. .. 20*84 

22*01 

Sugar, per 100 c.c. 

. 17*68 

18*56 

Purity . 

.. .. 84*8 

84*4 

Glucose, per 100 c.c. 

. 0*96 

1*08 

Glucose, per 100 of sugar 

.. .. 6*40 

6*80 

Lime (CaO), per 100 of sugar . 

. ... — 

0*36 

Alkalinity, per litre 

.. .. — 

0*030 


Before sulphitation the acidity was 0*30. 


(To be continued.) 


The English branch of the business of The Anglo-Continental (late Ohlendorff’s) 
Guano Works has lately been acquired by an all-British Company and will henceforward 
be ca^ed on under the same management as heretofore under the style of The Anglo- 
Continental Guano Works Ltd. 
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Simple Formulae for Mill Control based on the 
Relation of Weight of Dilute Juice to 
Weight of Cane Crushed. 

By EDWIN B. HtTGHES. B.Sc.. F.C.S.. 

Mauritius 


yi.—D eduction of Eesdlts Arithmetically, showing the Ibinciples 
OF THE Calculations. 

On page 499 of Noel Deerr’s book, “Cane Sugar” (1911), the author gives 
a complicated formula requiring a good deal of time for working out. Another 
easier way of arriving at the same result will now be given. An example is here 
worked out arithmetically in full, to explain the method, but in actual practice 
the simple algebraic formulae given under B may be used 

Taking the same example as given by Noel Deerr as cited above, and 
using the same notation, we have :— 

Brix of absolute (normal) juice = 20 9 [Be). 

Biix of dilute juice .. = 19‘0 [Bj). 

Brix of residual “juice” in bagasse = 8*80 [Bm). 

Fibre per cent, of cane =11*9 (/). 

Fibre per cent, of bagasse .. . 1 = 48*7 (w). 


Bagasse per cent, of cane = - 


/' X 100 


21*48. 


Absolute juice per cent, of cane — 100 — /= 88*1. 

20 9_ 19 

Dilution per cent, of absolute juice (normal juice) = ' X 100 = 

110 

10 per cent., i.e., dilute juice = X normal juice. 

The total dilute juice, which would be obtained if no juice remained in the 
88*1 X 110 

bagasse, would be = 96*91 percent, of cane. (I) 

Now the “juice” in the bagasse has Brix = 8*80; we must, therefore, con¬ 
vert this to its equivalent of juice of Brix — 19 (dilute juice). Thus* 19 parts 

100 X 8*8 

of solids in 100 parts of dilute juice, therefore, 8*80 parts of solids in-- 

=: 46*316 parts dilute juice ; i.e., 100 parts of “ juice ” from the bagasse =: 46*316 
parts of dilute juice. 

But the bagasse “juice” in 100 parts of bagasse = 100 — fibre per cent, 
bagasse — 100 — 48*7 = 51*3. ^ 24*43 

Thorefoie 24*43 parts of bagasse (bagasse per cent, cane) contain-- 

parts of bagasse “juice,” and, in terms of dilute juice [Bj)y this becomes 

---X ’Too ~ i^‘®0o parts of dilute juice contained in bagasse per 

100 parts of cane. (11) 

Therefore the dilute juice obtained per cent, of cane should he 96*91 — 5*805 

= 9B10:k (HI) 

This is the result actually obtained according to Noel Deerk’s formula, and 
not 91*25 as given by him. 

71ie added water: 91 • 105 y 100 

Normal juice obtained per cent, of cane =--= 82*823. (TV) 
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Therefore the added water in the Juice per cent, of caiie = 91*105 — 82*823 

= (V) 

Again :— 

Canes + water added to bagasse — normal juice obtained + bagasse obtained. 
100 + .r =: ^*823 + 24*43. 

Whence added water in hagasae per cent, cane — (^1) 

Therefore the fofrtZ per cent, o/ra??r = 8*282 + 7*253=:i5*,55^5. (VII) 

Total ivater in bagasse :— 

Pibre = 48*7 per cent. 

Therefore “juice” = 51*3 per cent., and its Brix is 8*80, so that the total 
solids in the “juice” =: 51*3 X 0*088 = 4*514. 

Therefore the water in the bagasse zzz ol'S — 4*514 ~ ^0’786 per cent, of the 
baga8s*\ (VIII) 

Tlius, the percentage of water in the bagasse may be readily obtained by 
calculation. 


jy.—S imple Algebraic Formulae 

AND deduced in 

Dilution of absolute (normal) juice ) _ 

per cent, of absolute juice ^ 

Total dilute juice, if none were to ) _ 

remain in th(i bagasse f 

Parts of dilute juice contained in ) _ 

bagasse per 100 parts of cane. ( 
Dilute juice obtained per cent, of cane =r 

Normal juice obtained per cent, of ) _ 

caiui \ 


FOR THE RESULTS AS SHOWN IN A, 
THE SAME MANNER. 

Be-It, 


n, 


X 100. 


(100 — f) (loodilution) perc(mt.canes. 

( 1 *) 


100 

Bm X (100 — »0 X / ' 
li X ni 

I— II 

Dilute iuice obtained 
X J 


(IP) 

= (III) 


( 1004 -dilutionpercent.of normal juice) 

= (iv) 

Added water in juice per cent, cane = Dilute juice obtained per cent, cane — 

normal juice obtained percent, cane 

= III — IV = (V) 

Added water in bagasse per cent, cane = Noimal juice per cent, cane -4- bagasse 

per cent, cane — 100 

/ 


Total added water per cent, cane == 
Water in bagasse per cent, bagasse \ 

(i.e , “humidity”) f “ 


IV + (;( X lOo) _ 100 

IV-100 (i -4) = (VI) 

V + VI = (VII) 

(100-m)(] - =(VIII) 


—Brief Description of Laboratory Methods for obtaining the 
REQUIRED Data. 

1 .—Practical determination of fibre per cent, of cane .—By “fibre” is under¬ 
stood the insoluble residue remaining after repeated extraction of the cane (or 
bagasse, as the case may be) with water. The pieces of cane obtained by careful 
sampling should be shredded and well mixed; take 100 grins, of this and extract 
with repeated quantities (about 100 c.c.) of boiling water (Zamaron’s method), 

* The figures (1) (II) etc, refer to the corresponding results in A. 
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until the extract is abqi^t one litre; cool and make up to one litre. Dry and 
weigh the remaining fibre (= /). 

2. — Practical determination of Brix of normal juice, —This method gives the 
true total solids per 100 grms. of juice—not the ordinary Brix reading. (Similarly 
Bj should be determined as total solids.) Determine the total solids in the above 
extract (No. I) preferably by the refractometer, or by evaporating to drjuiess a 
portion of the extract with sand. Calculate the solids in one litre of the extract 
(= S). Then (100 — /) = juice in 100 parts of cane, when solids per cent, of 

. . , „ , .S X 100 

3mce (Be) = 

3. — Fibre per cent, of hagaase. —As for fibre per cent, of cane, though the 
extract need not be so long ; say, 600 c.cm. 

4. — Brix of juice ” contained in the bagasse. — As for Brix of normal juice. 

7>.—A Simple Practical Ai'plication to Mill Control. 

The calculation of the weight of dilute juice per cent, of cane crushed affords 
a valuble control of the latter, specially iinpoi*tant when canes are bought for the 
factory. 

The dilute juice should be weighed by automatic juice scales—or its weight 
determined from volume and density—a temperature correction being made if 
necessary. 

If a water meter is }ised for measuring the water added during imbibition, 
then the weight of dilute juice per cent, of cane can be readily obtained without 
knowing the Brix of the normal juice or of the bagasse “juice,” the only deter¬ 
mination required being “fibre per cent, of cane” and “fibre per cent, of 
bagasse.” For this contiol to be effective, all the water that can be added to 
ciushod canes or juice before the latter is weighed must pass through the meter. 

(/aiu‘b-f-^ater added =dilute juicO“|-haga88e. 

i.v. , 100 -f-^*^ter added per rent caneHrrdiliite ]iiice per cent, can(is-j-bagasse per rent, cane, 

whence dilute jime pei cent, of tnnerrlOO -J- added wat€>r per cent, cane — 1^5-/. 

in 

In the example already considered, suppose it is found that the water regis¬ 
tered by the meter is do’635 per cent, of the weight of cane crushed (as recorded 
by weighing clerk), then the dilute juice per cent, cane should bo 100 4- ld’635 
— ” 91’105, and the result obtained from the recorded weight of cane and 

of juu•^ should agree with this. Suppose, however, that a result of, say, 90 is 
obtained instead of OPlOo is calculated ; then the weight of cane actuall}^ crushed 
must be less than that recorded, thus: Lot j parts of cane be crushed for 100 
parts of cane recorded as crushed, then the added water per cent, cane 

15’635 X 100, , ^ . 90 X 100 

= - ^- and dilute juice per cent, cane =-, 

^ . 15-535 X 100 90 X 100 , 

whence 100 4--- =--p 24*43, whence x = 9S’55, i.o., the 

'it' X ' 

weight of cane actually crushed is 98*55 per cent, of the weight recorded as 
crushed. 


Ac(‘ording to a paper read at Philadelphia by Mr. 11. A. Gardner, it has been found 
that calorific rays are conducted by painted objects in a widely varying degree I'kis is 
a fact that should be noted by superintendents and others when painting tanks containing 
petrol or gasoline, or other light distillate. On exposing a number of small tanks con¬ 
taining benaene, painted in various colours, to the rays of a carbon arc for a period of 15 
minutes, the rise of temperature in degrees Fahrenheit was : with black paint, 64®; with 
light g^ey, 26*3®; with white paint, 22-6®; with aluminium paint, 20*6®; and with tin 
paint, 19*8®. 
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A few Notes on Field and Factory Work from Peru. 

By C. li. BOYLE. 

Agricultural Chemist to The Cartavlo Sugar Co. (Peru) Limited, Trujillo, Peru. 

Having recently closed our accounts for last year, it was thought that a few 
notes on them would interest readers of the International Sugar Journal^ so 
through the kindness of our general manager, Mr. 0. MaoDotjgall, I have been 
permitted to make some extracts. 

It may he explained that as in Peru there is no definite season, grinding can 
go on all through the year, the only stop necessary being to put the factory in 
thorough order. There is also a slack time from about January to, say, April, or 
about three months, when the factory only grinds during the day; but this interval 
18 used for planting, as it is at this time the water comes down, and all available 
labour and every effort is expended to plant as much as possible and as quickly. 


Cane per acre 

Field. 

Average. 

48*48 

Maxmiiiin 

77*31 

Minimum 

32*10 

Sugar ,, (96°) .. 

7*962 

11*91 

6*248 

Sucrose in cane .. 

15*770 

17*61 

14*52 

Juice, Brix . 

21*16 

22*90 

19*83 

,, sucrose 

18*41 

20 60 

16*87 

,, glucose. 

0*60 

0*20 

0*64 

,, puritv. 

87*01 

91*1 

.. 84*1 


Average area of the cane fields, 151*04 acres. 

All the cane lands are irrigated, as there is no rainfall here. 

Time to mature, 18 to 20 months. 

Batooned four to seven times; intensive cultivation, heavily manured. 

The above figures are for the whole year and each section is closed separately. 
The best day’s run was a sucrose content of 19*45 per cent, on cane. The climate 
here is best described as semi-tropical. 

Factory. 

The hacienda is a new one entirely, of up-to-date design, built by the 
Mirrlees Watson Co., Ltd. Its capacity is 1000 tons per day, and the sugar made 
is 96° standard refining, though it is also equipped to make white plantation 
granulated. 

Factory yields ,— Some of the figures extracted from the report of the year 
under review are as follows, and it is hoped that this year we shall improve yet 
further on these results:— 

Per cent 


Sucrose in sugars. 87*623 

,, molasses. 6*520 

,, filter-press cake. 0*787 

,, bagasse. 3*760 

,, loss. 2*420 

,. extraction. 96*26 

Juice ,, 82*036 


Recovery of sucrose in sugars, per cent, sucrose in cane .... 87*614 

„ „ „ „ „ juice .. 91*087 


The Cuban-American Sugar Co. has declared a quarterly dividend of per cent, on 
common stock, and If on the preferred payable on April 2nd to stock of record March 16th. 
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Correspondence. 


OONDENSINO SYSTEMS. 

To THE Editor, “ The International Sugar Journal.” 

Sir,— I have read with interest Mr. Frank Coxon’s articles in your February and 
March issues regarding pumps and condensers, but consider some of the statements might 
create a wrong impression of the rotary type of air pumps and condensers. 

With rotary types of pumps, such as the Rees Koturbo and Le Blanc, the power 
required is entirely a question of air capacity, vacuum and temperature of water available. 
When these factors are low, the power required is much less than when high values are 
decided upon, so that it is not true to say that the same power is required for 27 in. as for 
29 in. vacuum, as the following figures which are applicable to the Roturbo air pump or 
condenser will show :— 

Vacunin Temperature Percentage power. 

27 70° F. 100 

27i 70° F. 120 

27J 80* F. 160 

28 80° F. 226 

In comparing air capacity of the rotary and the reciprocating pumps generally, test 
figures, where available are usually in favour of the older type, but it should be borne in 
mind that test results of rotary pumps represent the actual conditions of working, whereas 
test results of slide valve and reciprocating pumps do not; these when tested in the shops 
draw dry air only, but when at work draw a mixture of air and vapour which greatly reduces 
their capacity due to the presence of moisture, condensation, and re-evaporation at each 
stroke, to say nothing of the leakages in service. 

Rotary pumps are quite frequently specified to be suitable for 7 lbs. of air per 1000 lbs. 
steam, and that this unduly prejudices the use of these machines may be readily shown. 
For instance : a common rule for the volumetric capacity of slide valve pumps is 700 cubic 
inches p.in. per 10 lbs, per hour. This would give 7*1 lbs. air per hour at 27^ in. vacuum 
with 80° water, provided the pump had 100 per cent volumetuc efficiency. As, however, 
the efficiency will be more like 50 per cent, under actual working conditions, the actual air 
being dealt with will only be about 3J lbs. per 1000 lbs. steam. It is, therefore, quite 
unfair to compare the power for a slide valve pump of this capacity with a rotary pump of 
double the air capacity, which shows that engineers should satisfy themselves on definite 
information rather than on general statements. A further point that might be emphasized 
is that the Rees Roturbo condenser is its own injection water pump and extraction pump 
combined with air pump in the one impeller, so that when comparing the power required 
with an ordinary barometric plant the power for the injection water pump should be noted 
as well as that for the air pump. 

There are no “ flying slices ” in the Rees Roturbo air pump, and it may be of general 
interest to know that the action of the impeller may be visualized by imagining an ordinary 
wheel with a large hub, the hub representing the pressure drum or injection water pump, 
the spokes the sprays of water which radiate to the rim and entrain in the air in their 
passage. The rim of the wheel represents the fan*like blades which receive the mixture of 
air and water and positively expel it against atmospheric pressure. This description also 
applies to the rotary jet comdenser impeller. 

Mr. Coxon's remarks regarding self-regulating pumps are timely, as the importance 
of this subject is not always realized. A self-regulating pump is one that does not call for 
an appreciable increase in power when operated at a less head than that for which it was 
designed. The ordinary centrifugal pump can be made partially self-regulating especiaUy 
at low heads, but a universal self-regulating pump is absolutely necessary where varying 
lifts, such as on tidal rivers, etc., are met with, if economy in running costs is sought after. 

James Hamill. 
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THE ELECTRIFICATION OP SUGAR CANE MILLS. 

To THE Editor, “The International Sugar Journal.** 

Dear Sir,—Mr. Vasqukz is quite justified in calling attention to a serious arithmetical 
blunder in the review of “ The Electrification of Cane Sugar Mills,” which I sent you 
recently, and which you published in your October issue. The error is so vital that I do 
not feel justified in discussing any other of the points raised. 

I regret any confusion that my blunder may have caused your readers. 

Yours faithfully, 

15 / 1 / 17 . Noel Deerr. 

The publication of this letter has been delayed pending further communication 
with the author. Its tardy appearance now is not Mr. Deerr’ s fault but is due to the 
difficulty of late in getting letters through between some parts of Cuba and this country.] 


Publications Received. ’ 


♦ Handbook for Cane Sugar Manufacturers and their Chemists. 

Guilford L. Sponcer, D.Sc. Fifth Edition ; partly rewritten and 
enlarged. xv-f- 529 pages ; 4 in. X 6| in. ; 93 figures ; bound in 
leather. (John Wiley & Sons, Inc., New York ; Chapman & Hall, 
Ltd., London, 191().) Price: $3.60 nett; ISs. nett ; postage (kl. 

Spencer’s well-known “ Handbook” now appears in its fifth edition, llecent 
progress made in sugar technology, especially in processes for the production of 
high-grade sugars, have necessitated much amplification and deletion in th<^ pait 
devoted to manufacture, while the conditions of the very large factories now in 
operation have called for the revision of the chemical section likewise. The result 
is an enlarged volume that for the greater part has been rewritten. 

Thus, in the chapters dealing with the extraction and the purification of the 
juice, de8cri])tiou8 are given of recent improvements, such as the Messohaert and 
Hind-Rentoii grooved rollers, Harloff’a acid thin-juice process, Bach sulphitatioii, 
decolorizatioii by “Norit” carbon, the Battelle process; while new apparatus, 
particularly for filtration, as the Kelly and Sweetland pn^sses, is also discussed. 
A chapter on refining by Mr. George P. Meade, Superintendent of the Cardenas 
Refinery, Cuba, has also been contributed, and is interesting as giving an idea of 
the methods of working as conducted in Ameiican sugar-houses. Altogether this 
section on manufacture contains a very wide range of useful and up-to-date 
information, though necessarily in a much condensed form, and it rejiresents very 
fairly the condition of sugar technology at the present time in the progressive 
sugar-producing countries of Cuba, Hawaii, and Jjoiiisiana. 

In the section on chemical control, among the new mattei introduced may be 
mentioned the sugar refractometor, Wedderburn’s method of reducing cuprous 
oxide to metallic copper in the determination of glucose, Steuerwald’s modification 
of the double polarization method, and Eastick, Ogilvie and Lindfield’s colorimetric 
sulphide method for the determination of iron in sugars and rcffinery liquors. 
Revised chapters are those relating to the compilation and interjiretation of the 
analy'tical figures, and these are important in order properly^ to collate the data 
obtained for presentation to the management of the house. This chemical section, 
while otherwise verjr complete, disappointingly ignores the recent work done on 
the invertase and acid direct polarization modifications of the Clerget method, the 


1 Books and other Publications marked with an asterisk can be ordered if desired 
through Norman Rodger, 2, St Dunstan's Hill, Loudon, E.C. 3, but in that event the order 
should be placed with him direct and not through a bookseller. Those not so in indicated 
should preferably be ordered from the source of publication, especially pamphlets to which 
no price is attached, as these are in many instances gratis. Postage as a rule is extra. 
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results of which are appreciably lower in the case of molasses than those given by 
the ordinary procedure, but have been shown by several independent investigators 
indisputably it would seem, to be, nearer the truth. 

Finally, additional tables have been included, while some have replaced older 
ones. This new edition well maintains the high reputation of its predecessors, 
and may be well recommended to manufacturers and chemists as a fully reliable 
introduction to the technology of modern cane sugar manufacture. It still 
appears in pocket-book form, neatly bound in black leather, and the illustrations 
and printing are alike excellent. 

Tables de Concordances et Tables Biverses. [Tables Showing the Specific 
Gravity of Sugar Solutions with the corresponding Beaume, 
Vivien, and Brix Degrees.] Societe des Chimistes de Maurice. 
(Mauritius Stationery and Printing Co., Ltd., Mauritius.) 1916. 
Price: Rs. 2.00. 

Tables indicating the absolute density of sugar solutions at C., and the 
coiTes])onding Beaiiine, Vivien, and Bnx degrees have been calculated by certain 
members of tlie Societe (l(3.s Chimistes de Maurice, piesided over, we believe, by 
Mr. IjOUIs Baissac. Thoj’ have been piepared from the most exaci data obtain¬ 
able, and are ba.sed upon the woik of the Kaiserliche Normal-Eichungs- 
Kommi.'^.sion, aft(u the lecommendations of the 4th International Congress of 
Applied ('hemistiy, held in l*arisin 1900. The temperature chosen is inteimediate 
betw’een the two nonnahs hitheito most generally adopted, namely 15" and 25° C., 
and is thut at which French .sacchaiimeters are now graduated. It has been 
decided in Mauritius, we understand, to adopt the temperature of 20°C. as the 
standard, and to accept these tables for the carrying out of mutual control in the 
factories of that island. By the compilation and publication of these tables a 
distinct advance is made in the diiectionof bringing about the adoption of uniform 
methods of chemical control upon the most approved standards, and a marked 
service is thus rendeu^d to the sugar industry at large. 

Other useful tables are included in the volume. These show: (1) the 
saccharimotiic readings for instrumentshaving normal weights of 16* 29 and 26*00 
gnus, per loO c.c. and the corresponding percentages of sugar, wuth and without 
a dilution of one-tenth, the length of the tube being 20 c.m. ; (2) constants for the 
calculation of the jiercontage of sugar, using the Steuerwald method of double 
polarization' ; (6) the percentage of reducing sugars corresponding to the number 
of 0 c. used in the “colorimetric method” ; (1) the volume of sugar solutions 
varying in concentration from 10 to 50 per cent., at temperatures from 0° to 
100'^^ 0. ; (5) the density, the volume and the weight of 1000 c.c. of water at 
temperatures from 4"’ to 35^ C. ; and finally a number of formulae of value to the 
technologist. 

Chemical Engineering Catalog. 1916 Edition. (The Chemical Catalog 
Co., Inc., 1, Madison Ave., New York, U.S.A.). 

This is a collection of catalogues and other data relating to chemical and metal¬ 
lurgical equipment,macliiiiory,chemicals and supplies,condensed iutoasingle volume 
for convenient and ready reference. It is in fact a chemical engineer’s shelf-full of 
miscellaneous catalogues, condensed into a single book, and indexed and cross- 
indexed in such a way that one may ho quickly directed to any particular 
information it contains. It is intended to publish it annually under the super¬ 
vision of a Committee appointed by The American Institute of Chemical Engineers, 
The Ameiicaii Chemical Society, and The Society of Chemical Industry. This 
compilation promises to supersede the large mass of printed matter, relevant and 
irrelevant, issued by individual manufacturers, and to furnish in a small compass 
the largest amount of information, though only the nucleus is contained in the 
pages of this the first edition. If it fulfils expectations in this direction, it will 
take a welcome place in professional literature. 

1 1913 , 489 . 
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Method of Grooving Mill Eollers. James H. Dod, La. Vlanitr, 1911 y 58, 
No. 7, 110. 

Eeferriiig to the article previously published by Mr. Dod,^ one of his 
correspondents in the Argentina writes him to the effect that the arguments in 
favour of mill grooving appealing incontrovertible, owners of ingmioa might be 
induced to channel their rolls if the difficulty of actually doing this did not present 
itself. A cutter to employ in the lathe to give the proper shape to the grooves, 
and to allow the metal cut away to get free of the channels, is required to put the 
improvement into operation. 

A simple and efficient way of making the channels has now been invented by 
Mr. Dod. He has had the good fortune to devise what would appear to be the 
only way of readily reaching the desired object. By the means proposed the 
channelling can be done in the sugar-house as cheaply as in any machine shop, 
and thus the improvement is at once brought within the 
reach of all manufacturers. The mill itself takes the 
place of the lathe, and the old rolls need not be removed 
from their position, or otherwise changed at all, the 
motive power being obtained from the mill engine, while 
with two mechanics two rolls can be channelled at one 
and the same time. In order not to weaken too much 
the shells of rolls which already have been in use, the 
channels should be increased in number, but made only about half the depth they 
would otherwise have. The shape which they should have is shown in the 
illustration. 

With the device proposed it is claimed that any good mechanic can channel 
rolls without removing them from their position, and the apparatus for effectively 
cari’ying out the operation is not heavy and can be transported from factory to 
factory, so that in the dead season the improvement could be extended over a 
large district at a comparatively small expense. No description of the outfit is 
given at present, because “ to avoid all room for doubt as to whom the credit may 
belong,” it is intended to patent it. 

Eeport on Crystallizers and Centrifugals. George F. Winter. Prortedinya 
of the Foitrtli Annual Convention of Sugar Mill EngineerSf Honohduy 
October y 1916. 

Crystallizers .—Most of the sugar-houses on the Hawaiian Islands have 
replaced the old-style coolers on wheels by U-shaped crystallizers equipped with 
stirring devices. Very few, however, are fitted with steam or water jackets, as 
the temperature is so uniform throughout the year that means for regulating it 
in the crystallizers are unnecessary. 

In many, however, where the equipment of still coolers is good and the 
arrangement is satisfactory, their use is continued ; but the saving in labour, and 
the cleanliness which accompanies a crystallizer installation, make the change 
from cooler cars to crystallizers always a welcome one. 

Crystallizers are in use in all sizes, depending upon the capacity of the pans, 
it being the aim in most houses to put no more than one “strike” in a crystallizer 

1 This Review is copyright, and no part of it may be reproduced without pemiission.— 
(Editor, I.SJ.) 

2 7 SJ.y 1916 , 36 . 
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at a time, in order to observe the changes which take place in the massecuite so 
as to alter pan methods at will, which could not be done if “strikes” were 
dropped into crystallizers without regard to a maintenance of records. They are 
usually placed so that the massecuite runs into them from the pans, and is 
brought to any point along the length of the centrifugal mixer with a screw 
conveyor or by means of magna pump. In one factory the massecuite is run into 
the crystallizers with a flume 18 in. wide, 12 in. high and 100 ft. long, on a 4 per 
cent, grade, being delivered from crystallizer to mixer by means of a screw 
conveyor 12 in. in diam. and 60 ft. long. 

Usually the shipping sugars, when in the form of massecuites, are left in the 
crystallizers for a period of from 12 to 24 hours, but with low grade sugars about 
96 hours is required for crystallization, depending wholly upon the quality of the 
juices being handled in the factory and the methods of boiling employed in the 
pans. It is customary, however, to use crystallizers for low giade sugars only. 

The speed of the stirring devices varies from J to 1 rev. per min., steam, 
water, or electricity being the motive power generally used. Belt-driven crystal¬ 
lizers are, in the opinion of the writer, to be preferred to crystallizers that are 
driven by means of shafts connecting the one with the other, for the reason that 
if there is any trouble with the worm or gear of any one crystallizer, the whole 
battery of crystallizers is not put out of commission pending repairs. There are, 
however, a number of installations where the shaft drive is used. One factory on 
Oahu has as many as eight crystallizers in a row driven by direct connexion from 
one to the other, which, after two years of service, is giving satisfaction. 

Ceiitri/ngah .—It is considered good practice, where new centrifugals are 
replacing old ones, to use 40 in. rather than 30 in. machines. In fact, one factory 
on Maui is installing 48 in. machines, and we have knowledge of 60 in. machines 
being advocated for Cuba. The larger machines have found favour because, for a 
given cycle made up of the period for starting, running and stopping, the quantity 
of sugar diied is greater than in a smaller machine. 

Belt-driven centrifugals are in the majority in Hawaii, water wheels or water 
turbines being used, together with electric motois and the usual steam engine for 
furnishing power. 

The subject of the water-drive machine versus the belt-driven centrifugal is 
still a live one for discussion, but opinion seems to point to the fact that the 
greatest efficiency is attained with the belt-driven machine, because of the small 
losses which occur between prime mover and centrifugal spindle. 

In the Lihue mill a steam turbine operating at 1800 revs, per min. at 90 lbs. 
pressure, belted direct to the main drive shaft, is used to operate the centrifugals. 
This was installed during the 1916 crop, and has proved to be very satisfactory. 

Constitution of thb Disacchahides : Stkuctukk ot Suckosb. Walter N , Haworth 
and James Law, Joutnal of the Chemxcal Societyy Transactions, 1916, 109, 
1S14‘1SS5; through JoMnw? of the Chemical Society, Abstracts, 1917, No. 652, 
1, 80. 

When octamethylsucrose is hydrolysed by means of hydrochloric acid, the rotation 
only changes from [ajp 66*7° to -f- 67^ whereas a mixture of the known crystalline 
tetiamethylglucoso and tetramethylfructose would be levorotatory, like invert sugar. 
PuRDiE and Paul, however, have shown that an oily, dextrorotatory tetramethylfructose 
can be obtained,* and reasons are now given for assuming that this belongs to the type of 
7-fructose, that is, it contains in all probability an ethylene-oxide structure. It follows, 
1 Journal of the Chemical Society, Transactions, lt)07, 91, 294. 
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therefore, since the glucose fragment is of the normal type (crystalline tetramethylglucose 
can he isolated), that the abnormal rotation must bo due to the new 7>fructose form, that 
is, that when octamethylsucrose is hydrolysed, it yields the a- and /^-forms of butylene- 
oxidic tetramethylglucose and the «- and ^-forms of ethylene-oxidic tetramethylfructose. 
Oonsequently, the original sucrose contains the ethylene-oxidic fructose, and should be 
formulated thus;— 

-O- 

I I 

OHCHaCH(On)CHCH(011)CH(OH)CH^^ 

OnCH 2 -CH(OH)*CH(OH)ClI~(>CHaOH 

\/ 

o 

The hydrolysis of sucrose can therefore no longer be regarded as a very simple process, 
for it may involve the production of the a~ and ^-forms of butylene-oxidic glucose and 
ethylene-oxidic fructose, and then the change of these into the more stable n~ and 
butylene-oxidic fructoses. _ 

Sugar. A. McGill. Laboratoit/ of the Inland Revenue Repai tmenl^ Ottawa^ Canada. 

Bulletin^ No 343 

Standards defining sugar and icing sugar were established by an Order in Council on 
August Ist, 1914, and are published as follows: (1) Sugar is the product chemically known 
as sucrosc' (saccharose), and is at the piesent time found in commerce as obtained from 
sugar cane, sugar beets, sorghum, maple, and palm ; (2) sugar whether sold as granulated, 
loaf, cut, milled, or powdered sugar shall contain at least 90’.'> jier cent of sucrose, and 
shall be free from any artificial colouring matter; and (3) icing sugai is a powdeied sugar 
specially prepared for bakers’ use, and may contain staich, not to exceed 6 percent, by 
weight. 

During December to February last, 175 samples of sugar were purchased by inspec¬ 
tors, and were examined by Mr. McGill. Of these six were judged as “adulterated,” 
since they were found to contain a blue dye, apparently ultramarine ; one contained 99*3 
instead of 99'5 per cent, of sucrose , while the lest were sold as brown or yellow sugar, 
standards for which have not yet been defined, these being passed as genuine in the sense 
of being true to name. Samples of icing sugar were also collected and analysed. Of 76 
taken, four contained an excess of starch, one contained almonds, and one was “ nearly 
refined ” sugar, while the remainder were found to be genuine icing sugar with not more 
than 6 per cent, of starch, or else no starch at all. 


Variegated Cutworm Fkst of thk Sugar Beet in California. G. E, Bensel. 

Journal of Economic Entomology^ 1916y 9, S03-S06. 

The variegated cutworm {Peridroma margarttosa {sauaa) Hubn., which has become 
very common in Ventura, has during the last few years been responsible for widespread 
havoc to beet, but especially when the season was cold and foggy. The larvae of the 
insect remain concealed during the day in the ground, at a depth of 3 to 6 cm., and come 
out at night in search of their food They sometimes attack the aerial parts of the beet to 
the extent of entirely stripping them of their foliage. In some cases the attack extends 
to the roots, which are more or less spoilt and gnawed. Among the natural enemies of 
Peridroma there are two species of Calomnay C. semxlaeve Lev., and C. cayicellatum Each. 

The following artificial means of control have been successfully applied : (1) The 
application of arsenical compounds by -means of sprayers fitted with a special 1 H.P. 
petrol apparatus which serves to maintain a pressure of about 120 lbs. duiing the oper¬ 
ation ; (2) applications of aceto-arsenite of copper in powder, applied in the morning when 
the leaves are still covered with dew, which facilitates the adhesion of the preparations; 
(3) the use of light traps (electric or acetylene lamps near which are placed receptacles 
containing water to which paraffin has been added), in which way 1,000,000 adult insects 
were captured in a single season. J P O 
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UNITED STATES. 

Manufactuke of Invekt Sykxjp (“ Nulmoline Noah W. Taussig, of New York, 
N.Y., U.S.A. 1,181,080. Patented, April 26th, 1916. 

An aqueous solution of cane sugar is boiled with a very small quantity of citric acid, 
the temperature raised, and then suddenly lowered before car imelization can take place. 
Gum arable is also added to prevent the crystallization of the dextrose and levulose, and 
tho result is a clear, colourless product, free from acid^ and alkali. It is known on the 
market as “ Nulmoline,” and lorms a glycerin substitute on account of its softening 
influence, being used by bakers to prevent the ciacking of the surface of biscuits, cakes, 

etc., by tobacco manufacturers by reason of its hygro- 


scopicity, and for other purposes for which a non-drying 
and softening material is wanted. Its analysis is : — 

Direct polarization. 20-80° V 

Sucrose by double polarization.. traces only 
Dextrose and levulose .. . 81*60 per cent. 

Water (by difTorence) . 18*476 ,, 

Ash . .. 0 025 ,, 

Hchuring to the drawing, a represents a steam 


jacketed kettle in which in ordinary practice the 
ingredients are mixed in the following proportions: 
Eight barrels of refined granulated cane sugar, free 
from colouring matter, 90 gallons of distilled water, 
32 ounces of citric acid in crystals, and 4 pounds of 
sun-bleached gum antbic iSteam is turned on and the 
mixture is raised to 210°F. and kept between this 
temperature and 218° for about one hour, the mix¬ 
ture being stirred with paddles during that time to 
thoroughly dissolve the* sugar. At the end of one 
hour more steam is turned on, the temperature is 
quickly raised to boiling point, and the charge is 
boiled until a temperature of 232’6° F. is reached. 
At this point the steam is turned off, about four gallons of cold water added to check the 
boiling, and the charge allowed to run out of the kettle passing through the screens b to 
the surface of the umbrella-shaped, water-jacketted cooler r The liquid spreads out 
from the centre of this cooler forming a thin layer and dripping from the edges into the 
tank d, 'Iho effect of the cooler c is to immediately lower the temperature of the liquid 
ht low the point where inversion of the sugar takes place and at once c-heck the process. 
From the tank d, tho licpiid runs over tho Beaudelet cooler c where the cooling process is 
conqileted, discharging into the tank /from which it is removed into barrels for despatch. 



FaCILFIATINO the hlLTHATlON OF CaNB AM) BeKT JlICES AN1> LiQT ORS BV 'IHB lIsK OF 

Decolokizino Caubon to kemove Pectins and Glms. Abraham Wijnberg 
(‘*Nont” White Sugar Co), ot Amsterdam, Holland. 1,170,999. Patented 
__ March 28ih, 1916. See United Kingdom Patent, 3854, of 1915 » 


tn patents with their drawings can be obtained on application 

of the Patent Office, Soutliarapton Buildings, 
^ Vmled States, Coiiiiuissiouer of Patents, 
^ fi cents each) Fronctf • D'linprinierie Natlonale, 87. rue Vioillc du 

The date given in the heading of United Kingdom 
spectneations is that of the application of the patent. 

J'hat the small amount of cltrtc acid used Is completed’ eliminated during the 
opeiation, probably by combination with the sugar to form organic compounds. 

9 I S.J., 1910, 194. 
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llBFiNiNo Raw Sugab by Washing in Cbnthifugals, and suBBEttUBNTLY Carbonatating 
Frantz Murke, of Fort Collms, Col., U.8.A. 1^138^868. Patented 

March 23rd, 1916. See United Kingdom Patent, 6561, of 1916.* 

Utilization of Cane Bagasse, Cotton Stalks, Straw, etc., for the Manufacture 
OF Paper, Gun Cotton, etc. Mark W. Marsden, of Philadelphia, Pa., 
U.S.A. Iyl65y689. Patented, December 28th, 1916, 

Cane bagasse, cotton stalks, straw or other material is cut into suitable uniform lengths 
(I to 2 in.) and steeped in hot or cold water, allowing it to undergo a process similar to retting 
in the case of the flax plant, the effect of which is to loosen the outer coating of the bark 
and soften the woody fibrous tissue. The stock is run through a shredder in order to 
reduce it to a fibrous mass, and afterwards subjected to steam (10 to 40 lbs.), the result 
of which is to dissolve soluble carbohydrates, gums, etc., present, and convert the starch 
into sugar. This liquor is run off and inverted, fermented and distilled. The remaining 
fibrous portion is subjected to the direct action of steam at a higher pressure than pre¬ 
viously, preferably while the material is being subjected to a shaking action in order to 
present all parts to the scouring and separating action. When so reduced, the pulp may 
be bleached or may be used directly for the manufacture of paper, gun cotton, or the like. 
Both the long bast fibres and the short woody ones are available for paper manufacture 
the one complementing the other, the long fibres interlacing and strengthening the sheet, 
and the short ones filling in and giving it body. 

Substitute fok Glue or other Adhesive. Victor G. Bloede, of Catonsville, Mary¬ 
land, USA. 1,198,100. Patented, September 12th, 1916. 

Starch, either raw or slightly hydrolj^aed, is mixed in a suitable apparatus with two 
to three or more times its weight of water, and when thoroughly stirred into a smooth 
cream it is blended with 5 to 25 per cent, (on the weight of dry starch) of a mixture of caustic 
soda and sodium or potassium plumbate, a jelly-like paste ready for use thus being formed. 


UNITED KINGDOM. 

Production of a Peat Product for Use in Aoricultuue. John J. A. de Whatley 
and Herbert C. Siegfried de Whatley, of Park House, Lee, London, S.E. 
14,487 ; 17,848. Applied for, October 13th, 1915. 

Peat is satuiated with a relatively small amount of ammonia, just suflEicient to 
neutralize the free acids and make the mass slightly alkaline. A suitable proportion, 
usually 5 to 20 per cent., of carbonate of lime is added, and the whole uniformly incor¬ 
porated together. The state to which the peat is brought by this treatment with ammonia 
is favourable to the taking place of certain actions beneficial to the soil and the growth of 
vegetation in it; but these changes are liable to restore the original acidity of the peat to 
a greater or less extent, and so carbonate of lime is added to prevent this. 

It may be advantageous to have the ammonia act in a “nascent state” upon the peat, and 
to realize this purpose in practice the following is the procedure adopted to give a very 
effective product: 1 ton of black or dark peat is dried in the air, or by means of a suitable 
machine, until it can be ground to a more or less fine powder, and 2 cwt of sulphate of 
ammonia in solid or in solution form is well mixed in by suitable means. Next 2 cwt. of 
carbonate of potash in finely powdered form is added and further stirring is performed. 
The production and re-cx)rnbination of ammonia may now take place, and finally 1 to 4 cwt. 
of carbonate of lime is intimately incorporated with the mass, which is then ready to be 
put in bags for delivery to the place of use. 

Confection Coating Machine. Herman G. Doelinger, of 1806, West Fourth Street, 
Davenport, Iowa, U.S.A. 101,001 {6969 of 1916). Applied for, May 16th, 1916. 

Claim is made for a coating machine or tables, and means for facilitating the work of 
a gang of operators coating confection blanks with chocolate. 

J l.H.J., 1916,~678. 

238 




Patents. 


Centrifugal for the Clarification of Defboateh Juices or Refinery LiquorsJ 
James Hamill, of 87, Memdale Road, Wolverhampton. 102^407 {S 144 of 1916). 
February 14th, 1916. 

In reference to centrifugal machines of the type in which separation is effected of 
either or both of the impurities of a greater or a less density than the clear liquid and 
discharged through hydraulically operated valves without stopping the rotation of the 
drum, the present applicant has heretofore proposed to employ hydraulically operated 
valves for the discharge of either or both kinds of the impurities aforementioned,^ but 
these valves were constructed as a rigid tandem combination of piston and valve-head, the 
valve-head being within the drum and exposed to the pressure of fluid in the drum whilst 
the piston was exterior to the drum and arranged within a pressure chamber rotatable 
with the drum, to which chamber fluid pressure developed by centrifugal force was supplied 
at will to move the piston and valve against their own centrifugal force and the centrifugal 
force of the material in the drum acting on the valve-head. The arrangement of the 
known valves for the discharge of the impurities of a less density than the clear liquid 
was moreover such that the whole contents of the drum were also discharged with the said 
impurities. The object of the present invention is to improve the construction and arrange¬ 
ment of such valves and to provide means for discharging the impurities of less density 
than the clear liquid through such valves without discharging the whole contents of the 
drum. 

In carrying out the present invention, the impurities or other material of lees density 
may be collected along a comparatively short strip of the inner wall by means of a suitably 
shaped annulus projecting out of the wall of liquid towards the axis of rotation and con¬ 
nected to the exterior of the drum by means of a conduit controlled by a hydraulically 
operated valve. The annulus is positioned so as only to allow of the discharge of a rela¬ 
tively thin section of the annular wall of liquid. The sides of the drum are inclined to 
facilitate the collection and retention of the heavy impurities which are discharged through 
a valve controlled oriflce foimed in the outermost portion of the drum. The valves con¬ 
trolling this conduit and this orifice aie prefenibly operated from the interior of the drum 
and are arranged to move inwardly only against the action of their own centrifugal force 
and the re.sistanco of auy skin friction of the fluids along the valve tubes or rods as dis¬ 
tinguished from being moved against their own centrifugal force and against the centri¬ 
fugal force of the material in the drum acting on the valve-head. This is effected by 
arranging the auxiliary pressure chamber inside the drum instead of outside and by 
constructing the valve as a tube or rod with no projecting valve-head on which the fluid 
pressure of the material in the drum may directly act. Further improvements lie in 
arranging the piston to be slidably mounted on the valve tube instead of being rigidly con¬ 
nected therewith, and also in arranging the escape of the fluid from the valve pressure 
chamber to take place through the vaUe tube. 

According to the particular construction of machine shown in the figure, the drum is 
shaped as a truncated double cone a formed with a hollow conical boss a* within which is 
housed an under-driven shaft h. A plurality of auxiliary pressure chambers c, c are 
arranged around the conical boss, and a suitably shaped reservoir consisting of two annular 
rings d, d> is positioned adjacent to said chambers, the ring d having connexions to the 
chambers c for operating the valves for discharging the light or less dense impurities and 
the other ring d' having connexions to the chambers for operating the valves for dis¬ 
charging the heavy or denser impurities 

In practice, it has been found desirable to provide eight pressure chambers and valves 
altogether, six of these being used for the heavy impurities and two for the light impurities. 
Water or other fluid is supplied to the rings of the reservoir by means of the pipe d®. 
This pipe may be controlled manually or by any suitable automatic arrangement. 

The valves e and are preferably formed as hollow tubes the outer ends of which 
are adapted to bear against a removable plug s®, screwed or otherwise secured to the outer- 
__ i j sJ., 1916, 419. * jr.6\J., 1916, 434. 
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most portion of the drum. This plug is formed with a conical discharge orifice e* which 
is normally maintained closed by the end of the valve tube, and is also formed with three 
or more inwardly projecting snugs or the like adapted to receive and guide the end of 
the tube. The inner end of each tube is formed with a flange or stop positioned within 
a pressure chamber, a suitably shaped piston being slidably mounted on the valve tube 

within the said chamber. 
Water or other fluid under 
pressure developed by centri¬ 
fugal force is admitted to 
the chamber from the water 
ring in such a manner as 
to move the piston along 
its tube until it co-acts with 
the flanged end thereof and 
tarries the tube with it, 
tht‘reby opening the dis¬ 
charge oriflco The valve 
tube IS provided with a 
snuill leakage hole ^ ad¬ 
apted to bt' uncovered when 
the piston engages with the 
flanged end of the tube 
The pressure watei escapes 
thiough this hole into the 
tube and passes thiough a 
small orilicee^ toimcd in the 
outer end of the tuh<' thereby 
facilitating the discharge of 
the impurities Jf di'sircd 
the leakage hole may ho 
Hirangi'd to he noimally 
covered by the guide flanges of the rasing ch and to he uncovered only on the tube 
being moved inwardly. 

The annulus for collecting the less dense impurities is preferably formed as a U-shaped 
ring one limb of which is longer than the other and projects out of the annular wall of 
liquor. The light impurities collected under the short liml> flow round the edge thereof 
into the U-shaped recess and pass into a hollow conduit or sleeve leading to the outer 
wall of the drum. The valve tube for the light impurities is positioned w'lthin the 
hollow conduit and is of the same construction as that described in connexion with the 
discharge of the heavy impurities; the tube resting against a plug r’ secured to the outer¬ 
most portion of the drum and normally closing a discharge orifice e*. The valve tube 
for the heavy impurities may be arranged to pass through a suitable bearing tormod in the 
U-shaped annulus 

In operation, the untreated liquor is supplied through a pipe /to a chamber /* from 
whence it is distributed by moans of pipes to an annular recessed stepped portion a* 
preferably positioned at the loot of the drum from which it passes into the interior of the 
drum and assumes the shape of an annular wall of liquid. A grid or the like may he 
arranged within this recessed portion for the purpose of imparting rotation to the liquid; 
it being usually desired to bring the liquid up to substantially the same speed as the drum 
before the liquid starts on its upward course through the drum. In its upward course, 
the light impurities are forced towards the inner surface of the annular wall and collect 
under the U-shaped annulus or ring whilst the heavy impurities pass up the inclined 
sides of the drum and are collected in the apex or outermost portion of the drum, leaving 
an open passage for the clarified liquor which is continuously discharged through the 
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orifice at the upper or opposite end of the drum to which the untreated liquid is supplied. 
The clarified liquor is collected in the groove and drawn off through the pipe g. The 
light impurities which are collected under the U'Shaped annulus or ring rapidly form 
into a short thick annular strip, and pass into the U-shaped ring. The position of the 
edge of the lower limb of the U-shaped ring determines the thickness of the strip of light 
impurities, which can be removed at one operation by opening the light impurity valve or 
valves and this edge is positioned so as only to allow of the removal of a substantially 
thin strip of material. The valves for the light and heavy impurities are preferably 
operated alternately. The use of these valves for the removal of the light impurities in 
sugar juice or like liquor has been found to give great practical advantages over the use of 
scrapers or the like, as the light impurities lie very loosely together, and are very liable if 
disturbed to mix again with the clear liquid. They must therefore be drawn off gently in 
the direction of their own centrifugal force, instead of being skimmed by scrapers, if 
an absolutely clear juice is to be obtained. 


rKECARA'iioN OF Dbcolouizino Cakuon. Alfred H. Bonnard, oi Ivanhoe Hotel, London, 
W.C ; T. E. Rule, of 22, Percy Street, Liverpool; and James Nicol, of 60, 
Addingham Road, Liverpool 10,022. Applied for, July lilst, 1915 
(’arbonaceous material of vegetable origin, e.g., sawdust, woodchips, or the like, is 
heated in the presence of preferably not less than 30 per cent, by weight of a carbonate 
(or oxide) of an alkaline earth metal, e.g., calcium, the invention being characterized by 
raising the mixture to a bright red heat (about 1000° C.), while excluding air, this degree 
of heat being maintained for an hour or less, after which the mass is washed with h}dro- 
chloric acid until free from lime salts, and next with water, being finally washed and 
dried It has been found that by raising the mixture to the temperature of 1000° C., or 
even higher, a far more active charcoal is obtained than it is possible to produce at a lower 
temperature, and no water or steam should be intermixed with the charcoal producing 
substance. According to the Provisional Specification, after washing with water to remove 
the acid, the carbon is boiled with a solution of a caustic alkali, preferably caustic soda, 
again washed to remove the alkali, and then dried. 


Centriffoal >()r the (’i.AuiriCATioN OF Liquids containing PRECiriTATFs. T/ios. E. 

Brown, of 17, Battery Place, New York, S.A. 102,284 {1277 of 1916). 
Applied for. Januaiy 26th, 1916. 

('laim 18 made for a machine of the chaiacter in which the rotating vessel is provided 
at its upper end with a cover held closed by centrifugal weights as well as with a moveable 
piston normally located at the lower end of the vessel, and when it is desired to eject the 
separated solids, some fluid (which may or may not be that under treatment) is admitted 
to the v( 8s«l underneath the piston, so that w'hen the pressure below the piston due 
to centrifugal action preponderates over that above the piston, the lattei is raised and first 
compresses the solids and afterwards raises the cover to allow the solids to be ejected. 

Candy Making Machine. Richard J. Savage and Charles E Schultz, of 321, 
West Austin Street, Chicago, Ill., U.S.A. 14,SS9, Applied for, October 12th, 
1915. 

In prior machines of this kind, the vertical shaft carrying the “dasher” by which 
the stirring of the contents of the kettle is effected, must be lifted out by means of a block 
and tackle or pulley arrangement, or similar apparatus. In view of the fact that these 
machines in actual practice are usually at least 8 ft. in height, and require a clearance of 
3—4 ft. for lifting the dasher shaft from the kettle, it has been difficult to use such 
plant in rooms where the ceilings are low. It is the object of the present invention to 
provide a machine which, although possessing all the salient features of the known 
machine, can yet be employed where economy of space is a necessity. 
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Method of Enriching Natural Guano or other Fertilizer. Gerard Defries, of 
42, Mountfield Road, Church End, Finchley, London, N. 17tS84- Applied for, 
December 11th, 1915. 

Sulphur dioxide is passed into a chamber containing guano or other fertilizer in the 
state of a moist or porous mass, and afterwards ammonia to form ammonium sulphite, 
which on being exposed to the atmosphere is oxidized to ammonium sulphate. Or the 
sulphur dioxide may be passed into a solution of ammonia, and the guano or other 
fertilizer saturated with the solution of ammonium sulphite thus produced, being subse¬ 
quently exposed to the atmosphere to oxidize it. 


UNITED KINGDOM APPLICATIONS. 

Filter. Zahm Manufacturing Co. 12^068. August 26th, 1916. 

Filter. P. V. Yovanovitch. 12,072. August 26th, 1916. 

Compound Fertilizers. C Deguide. 12,185. August 28th, 1916. 

Evaporator. Chemical and Mechanical Processes Co ,J. Harvey, and F. A. Hulme. 
12,255. August 30th, 1916 

Beet Harvesting Machine. T. V. Jensen. 18,047. October 2nd, 1916. 

Evaporator. A. Hale and J. M. Simpson. 14 ^ 042 . October 3rd, 1916. 

Cane Mill. Geo. Fletcher & Co , Ltd., and J. Miller. 14,122 October 6th, 1916 
Evaporatok. Kestner Evaporator and Engineering Co., Ltd.,J.A. Reavell, and 
W. G» Mann. 14,^08. October 6th, 1916. 

Dredgers for Sugar, etc J. V. Chapman and W. Hudson. 14,556. October 13th, 
1916. 

Evaporator, W. A. E. Crombie. 14,510. October 12th, 1916. 

Cane Mill. Geo. Fletcher & Co., Ltd., and J. Miller. 14,929 October 20th, 1916. 
Evaporator. W. L. de Baufre. 15,136. October 26tb, 1916. 

Evaporator. J.B. Watson. 15,114. October 24th, 1916. 

Centrifugal. T. Broadbent & Sons, Ltd*, and H. Broadbent .15,301. October 
27th, 1916. 

Filtering and Purifying Cane and Beet Juices and Syrupy, ktc R Harvey. 
15,299. October 27th, 1916. 

Centrifugal. L. Rasch. 15,397. October 28th, 1916. 

Apparatus for Removing Scale from Boiler Tubes, etc Compagnie Generate de 
Detartrage des Chaudi^reset Conduits d"Eau, 10 , 034 . November 8th, 1916. 
Filter Papers, etc. A. Yeoman. 16,010. November 8th, 1916. 

Filters. C D Burchenal. 16,372. November 16th, 1916. Under International 
Convention, United States, March 10th, 1916. 

Water Tube Boilers. D T. Scott. 17,501. December 6th, 1916. 

Manufacture op Alcohol from Grain, using Saccharifying Mucors. Soc. d"^Exploit- 
ation des Procedes H. Boulard. 17,596. December 7th, 1916. Under 
International Convention, December 28th, 1916, France. 

Centrifugals. J. 0. Drews. 18,097. December 16th, 1916. 

Evaporators. Griscom-Russell Co. 18,886 And 18 ,842. December 2l6t, 1916. Under 
International Convention, United States, February Ist, 1916. 

Cloth Filters. W. Boby. 18,394. December 22nd, 1916. 

Manufacture of Acid Calcium Phosphate or its Compounds. B. Levin. 18,865. 
December 22nd, 1916. 

Packing Sugar. C. Vauiin. 18,418. December 22nd, 1916. 

Mill Housings. R. R. Hind. 179. January 4th, 1917. 


242 



United States. 

(Willett ^ Orny^ 


(Tone of 2,240 lbs.) 

1917. 

1916 

Tons. 

Tons. 

Total Keceipts January Ist to April 19th.. 

986,030 . . 

968,146 

Eeceipts of Kefined ,, ,, 

— 

— 

Deliveries ,, 

950,662 . 

963,552 

Importers’ Stocks, April 18th . 

46,333 . 

8,672 

Total Stocks, April 18th . 

311,340 . 

120,405 

Stocks in Cuba, April 18th . 

514,123 . 

873,332 


1916. 

1916. 

Total Consiiniption for twelve months .. 

.. 3,658,607 . 

. 3,801,531 


Cuba. 


Statement of Total lOx pouts and 

Stocks of 

SlIOAH, 1914 

-1915, 

1915-1916, and 

1916-1917. 

1914-16 

1915 16 

1916-17. 

(Tons of 2,240 lbs.) 

Tons. 

Tons. 

Tons. 

Exports. 

738,685 . 

. 1,032,796 . 

. 897,774 

Stocks .. .. . 

609,082 . 

. 746,896 

640,481 


1,247,667 

1,779,692 

1,538,265 

Local Consumption . 

21,130 

25,600 . 

29,800 

Receipts at Ports to March Slst, 1917. 

1,268,797 . 

. 1,805,292 . 

. 1,668,055 

Havanay March SUty 1917 


J. Gcma.—L. 

Mkjer. 









United Kingdom. 




EXPORTS OF 

SUGAR. 




Month 

F,NDIN(} 

Three Months kndin(. 


March 31st. 

March 31st. 


1916 


1917. 

1916. 

1917 

British Refinbd Sugars :— 

Tons 


Tons 

Ton',. 

Tons 

Reiined and Candy 

.... 832 

•• 

113 

2,720 .. 

387 

Total. 

. 832 


113 

2,720 

387 

Foreign and Colonial Sugars 





Refined and Candy 

.... 72 


1 

400 .. 

6 

Unrefined. 

. 6 

.. 

64 

62 .. 

214 

Various Mixed in Bond 

.... — 

.. 

— 


— 

Molasses. 

.. 62 

• • 

1 

480 .. 

8 

Total Exports 

.... 96S 


169 

8,662 

616 
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Sugar Market Report: 


Our last report was dated 10th January, 1917. 

The Royal Commission on the Sugar Supply since the beginning of the year have 
had an increasingly difficult task to contend with, in distributing sugar to the trade. The 
quantities available become measurably smaller with the restrictions of tonnage allocated 
to sugar and the occasional loss of cargoes in transit. 

In January the expectation still held good of a crop of 3,600,000 tons in Cuba, but the 
yield from the canes is said to be disappointing, and it is admitted that during the recent 
insurrectionary movement considerable damage was done by the burning of canes and the 
destruction of ceitain factories and railway material. The outlook for the crop has 
therefore changed considerably and present estimates range from 2,700,000 to 2,900,000 
tons. 

Figures of jiroduction in Cuba to the end of March compared as follows : — 




lu Thousand!? of Tons. 



1917 

iyi«. 

1915 

Total to March Slst .. 

1668 

1805 

1269 

Total crop . 

? 

3008 

2593 

Produced after INIaich 

f' 

1203 

1334 


We have to amend as follows, our tableau of supplies (available for the actual years 
1917-16- 16) denvetl from those countries whose production affects materially the statis¬ 
tical position in Fiance, United Kingdom, and the United States. 



' 1917 

In Thousands of Toms 

191b 

1915 

Stocks in United Kinpdoin, Ist January. 

119 

137 

414 

,. Ill United Stales, ,, ,, 

59 

79 

130 

Louisiana 

270 

123 

216 

Hawaii 

575 

530 

577 

Poito Kico 

400 

431 

308 

(’iib.i 

2800 

3008 

2593 

Biitisli West Indies, San Domingo, | 
hciiKuara. and Mexico , 1 

495 

481 

463 

Perii(Ciopj . 

250 

250 

263 

Aigcnlina (Cm)i>) . 

1(K) 

150 

335 

Bra/il (Crop) 

225 

194 

210 

Java(E\poit) 

l.iOO 

1234 

1020 

Fonnos.i and Jai).ii) (Crop) . 

436 

405 

262 

Phili])pim;''(Exjiorts) . 

no 

316 

213 

Australia 

200 

175 

150 

Mauritius (Crop) 

230 

208 

215 

United States (Bei't) 

HOO 

775 

780 

llollaiid. 

- 

4 

130 


8429 

8500 

8338 


The enlorced curtailment of consumption in the United Kingdom, France, Italy, etc., 
probably reduces requirements by at least 600,000 tons for the year , hence th(* preceding 
tableau would appear to provide liberally for all wants, leaving a substantial balance of 
supplies to be carried into next year. 

Exports of American granulated attained a total last year of 694,000 tons, but ship¬ 
ments to 19th April, 1917, were only 94,000 tons against 202,000 tons for the same period 
last year. 

In comparing the present pnee of less than 208 per cwt. f.o b for New Crop White 
Javas, with that of about 328. 6d. for prompt American granulated one must consider that 
freights from the East are scarce (much higher than from the West) and largely occupied 
with the transport of grain, etc , but the great disparity in the two quotations leaves 
sufficient margin to make it probable that White Javas might get the preference of the 
demand proportionately, as freight difficulties could be overcome. Java holders, however, 
are by no means in a happy position ; for, whereas last year some 700,000 tons were 
exported to Europe, reduced re<iuirement8 on this side and the tonnage question must 
naturally aflfect badly the prospects of European business in the new campaign. 

H. H. Hancock & Co. 

10 & 11, Mincing Lane, 

London, E.C., 

8 th May, 1917. 
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Notes and Comments. 

Raw versus Refined Sugar. 

On ain)thor pugo we report the substance of some questions and answers in 
Purlianiont regaiding the alk^ged impurities found in the imports of raw cane 
Hugai into this country during the last few months. It is seriously assorted by 
th(^ authorities that coiiHignmenta of sugar (of unnamed origin) contain the sugar 
louse {Avar ns snct'fnirt) and are hence unfit for putting into direct conBUiiiption. 
It iH also alleged that the raw Cuban sugars landed here contain physical impuri¬ 
ties. Hence the Oovernment in their role of wholesale sugar dealers plus food 
controllers deem it expedient that this sugar should all pass through the hands of 
the already well-employed refineries. 

Until more evidence is forthcoming to prove that this charge is well founded 
and IS not the lesultof analysing an odd sack or two of a few abnormal imports, it 
will he hard to convince the sugar making interests that there is enough justification 
heie for holding back a good deal of reputed high class raw sugar till it can be 
refined. On the contrary there will he a suspicion engendered that the refining 
intoiests are unduly swaying the decisions of the Sugar Commission and that 
more sugar is being refined than there is need for. Our refineries in normal times 
are not of sufficient capacity to deal with all our requirements in refined ; and 
even if nowadays owing to the restricted consumption they be not fully employed, 
that IS hardly a reason for passing through them (as we have some good reason to 
believe has lately been done) a number of raw sugar consignments quite fit for direct 
consumption, for the sufficient grounds amongst others that there is a general 
complaint as to the scarcity of sugar amongst domestic consumers, and the 
scarcity will not he lessened by the delay in refining or in the reduction in bulk 
by one-tenth through that process. For this reason we hold that the question of 
what sugar, as imported, is reasonably fit to go immediately into direct consump¬ 
tion, is one that should receive the most independent investigation possible. 
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The matter is one of more than ordinary import, because whereas till a few 
years ago the vast bulk of the sugar consumed in this country had perforce to 
undergo refining, either in the country of origin, e.g., in Germany and Austria, 
or else on arrival in this country, the necessity does not now hold equally good. 
With the recent introduction of improved methods of washing and curing in the raw 
cane sugar centrals, an increasing output of raw sugar sufficiently fit for direct 
consumption has developed, especially in Java, the home of the so-called “planta¬ 
tion white sugar.” This sugar naturally dispenses with the final refining process 
using animal charcoal and therefore is in direct antagonism to the refiners’ interests. 
But as it will fetch a higher price, it is in the 'producer's interests to turn it out 
and market it if he can. Hence if the Government are going to stand sponsor for 
our sugar supply in the future, they will have to consider the claims of the raw 
sugar producers in our colonies and elsewhere as well as of the refiner at home. 
It is not in the inteiests of the foiiner that the public of this country should be 
educated into the belief that raw cane sugar is an impure product which must neces¬ 
sarily undergo refining. .There will always be a demand for good refined sugars, 
especially for pieserving; but there will be equally a big demand for direct 
consumption sugars once the public realize that a sugar of that kind may be quite 
pure enough even though its colour is a less clean white than that of refined. 

The history of sugar in the United States is largely a struggle between the 
refining and the producing interests in which the former have always endeavoured 
to get the monopoly of all the sugar entering into the States; and for many years, 
it is interesting to note, the United States refiners boomed the Aairus sat char A for 
all it was worth as a conclusive illustration of the necessity for issuing nothing 
but refined sugar to the consumer. A study of the history of the struggle between 
those refining interests and the producers who wished to be independent of that 
monopoly would, we take it, not be without benefit to those Government Depart¬ 
ments at home who are nowadays having to try and master the technics of the 
sugar industry to a degree th^t is without precedent for them. 

The Influence of Beet Cultivation on General Farming. 

One of the expert advisers of the British Beet Growers’ Society Ltd. in express¬ 
ing approval of the Minorit}^ Report of Sir Matthew Waluice*^ appended to the 
Earl of Selbourne’s recent Committee on Agriculture Report, emphasizes the fact 
that the successful growth of beetroots is the foundation of tillage operations and 
these roots are in the true sense the pivotal crops and not cereals, as the Majority 
Report seemed to consider. In a recent communication to the Society, he stated 
that he knew many hundred farms growing beetroot in Germany and Austria, all 
in a high state of cultivation'which he could not say of many of the fanners 
dependent on cereal cultivation. Practically the whole Province of Posen was in 
a very backward state of fanning some fifteen years ago, existing principally on 
cereal cultivation, but the successful North German beet growers’ sons invaded 
that Province, introducing beet growing, and the many sugar factories operating 
there to-day show the flourishing state of agriculture in that Province. The 
increased intelligent connexions this industry brings with it inspires both masters 
and men to an increased energy. This is brought about by the necessitj^ for more 
mechanical appliances, the possibility of the farmer knowing what each field is 

1 Au early reference to this insect is to be found in Uie.SM//ar Cane for November, 1871, where 
a good illustration prepared from a microscopic photograph is given A few copies of that 
issue are still available and can bo obtained at the price of 2 s. net. 

*See I.SJ 1917, 157. 
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producing, and what each is lacking in the necessary fertilizer. This is secured 
at little cost to the farmer who has the assistance of the competent chemist 
employed by the beet factory to analyse the soil. This chemist’s duties in the 
factory only occupy his time three or four months in the year, and he has time 
during the remaining months to assist the farmers; thus there is no slack part of 
the year on a beetroot growing estate, as from April to May the seed has to be got 
in, and before the cereal harvest comes the beetroots must have had several hoeing 
operations, and soon after the cereal crops have been secured the first beetroots 
are required for starting the factories, and the whole crop must bo out of the 
ground, and under cover before the frosts appear, so that all hands are kept busy 
during the autumn and some pai-t of the winter. 

The Kelham Beet Scheme. 

The projected beet factory at Kelham, Notts, which the British Sugar Beet 
Growers’ Society, Ltd., are to erect, is intended to be capable of dealing with 
1000 tons of roots per diem, which, on the moderate estimate of 10 tons per acre, 
would occupy about 8000 acres, producing about 80,000 tons of roots and yielding, 
on the basis of 14 per cent, sugar content, about 11,200 tons of sugar. The 
campaign would thus last about 80 daj^s. Allowing a throe- 5 ^ear rotation for the 
lands growing the beets, a total acreage of about 24,000 acres would be required. 
The factory estate is some 5600 acres in extent, so the hearty co-operation of tho 
neighbouring farmers is needed to make the project a success. 

The Korean and Manchurian Sugar Industry. 

With a view to competing for tho rich China market, capitalists are busy in 
Korea and Manchuria with beet factory projects. One mill is to be erected in 
Kokaido or Hsian-do at a cost of 1,800,000 yen, which is expected to work up 
00,000,000 kin (531,000 long tons) of roots per annum. A second factory will be 
built later on by the same promoters, whose company has been formed with a 
capital of 5,000,000 yen (say, £510,000). Another, a Tokio company, with a like 
amount of capital, has obtained permission to establish a sugar manufacturing 
concern at Pyongyang, to start in October, 1918. A third project is for a sugar 
factory near Mukden, which is expected to be in running order by the end of this 
5 ^Gar, and which proposes to turn out 8300 tons of beet sugar and 11,900 tons of 
cane sugar. The beets will be purchased under contract from the Manchurian 
farmers while, we are told, it is proposed to import the sugar cane from Java or 
Formosa. This last statement is made on the strength of a British Consular 
Report; but it is more probable that it is a case of refining raw cane sugar 
imported from tho countries indicated, as there i» no evidence that there is any 
commercial feasibility of transporting canes in bulk, even if it were demonstrated 
to be possible in theory. 

Jamaica: Government-aided Centrals. 

The Jamaican Government—or perhaps it would be more accurate to say the 
Colonial Office~are now fully persuaded of the wisdom of State aid for establishing 
sugar centrals in Jamaica, so as to augment considerably the sugar output of that 
largest of our West Indian possessions. Sir Francis Watts, K.C.M.G., has 
been touring the island lately and meeting the sugar planters of the various 
parishes with a view to ascertaining the possibilities ; he has already prepared a 
scheme for the establishment of Government-aided central sugar factories, and the 
Legislative Council are being asked to give effect to the proposal. The proposed 
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agreement provides that the cane growers of a given district shall combine 
amongst themselves under contract to cultivate a sufficient acreage in canes to 
keep a sugar central in their neighbourhood employed, and shall form a company, 
the shares of which will be assigned to the Government to be held by the latter as 
security for the Government interest in the factory, and that on this being done, 
the Government will advance to the company a sum agreed upon for the erection 
and working of the factory. 

The factories schemed for by Sir Francis Watts would have capacities of 
from 5000 to 10,000 tons. One such of 5000 tons is proposed to be erected at 
Vale, where once some 46 sugar estates existed. In addition to the State-aided 
projects, there are evidences that private enterprise is on the move, as it is 
reported that Messrs. Grace & Co. are planning the erection of a factory in 
St. Catherine of 10,000 tons' capacity. Altogether, there are great hopes that 
Jamaica will before long revert to its one-time prosperity as a big sugar producer, 
even if it does not in the end exceed all records in output for the island. 

The Brazilian Sugar Industry. 

According to a report to his Government by the United States Consul-General 
at Rio de Janeiro,^ of 30th January, the Department of Agriculture of the Brazilian 
Government estimates the total annual production of sugar in Brazil at 300,000 
metric tons, equivalent to 5,000,000 bags of about 132 lb. each. Of these it is 
estimated that about 666,000 bags are produced in Rio de Janeiro, 1,800,000 in 
Pernambuco, 300,000 in Bahia, and 2,234,000 bags in the other States of the 
Republic. The total exports of sugar in 1915 W’ere 59,074 metric tons, valued at 
6,719,000 milreis gold,^ as compaied with 31,860 metric tons in 1914, valued at 
3,311,720 milreis gold, and 5367 metric tons in 1913, valut^d 576,000 milreis gold. 

The principal regions devoted to the sugar industry in Brazil are Muranhao, 
Rio Grande do Norte, Parahyba, Pernambuco, Alagoas, Sergipe, Bahia, Rio de 
Janeiro, Minas Geraes, Sao Paulo, and Santa Catherina. Theie aie 76 large mills 
in Pernambuco, 31 in Rio de Janeiro, 25 in liahia, 20 in Sao Paulo, and 15 in 
Sergipe. A largo number of smaller establishments are scattered thioughout the 
Republic; in Pernambuco alone, which usually supplies more than half of Brazil’s 
total exports of sugar, there are 1500 of the.se. 

The chief markets for Brazilian sugars are the United Kingdom, the United 
States, Uruguay, Bolivia, Chile, Peru, the Cape Verde Islands, and France. The 
United Kingdom has hitherto been the chief foreign customer for Brazilian sugar 
of the lower grades. 

According to the figures compiled by the United States Department of Labour, the 
average retail price of sugar per Ih. in the States during February PB6 was 8 cents and 
during the same month of 1917 8*1 cents. 


The three principal American filter-press manufacturers, the Kelly Filter Press 
Company, the Sweetland Filter-press Company, and the American Filter Company, 
announce the organization of “'i’he United Filters Inc.,” a company formed to establish 
a selling service to supply modern filter equipment, which has bought all the patents 
covering the above-mentioned filters. The head office of the new company is at 321 Felt 
Building, Salt Lake City, Utah, U.S.A. 


1 Published in “Commercial Reports” (Washington) and reproduced from the Hoard 
Trade Journal. 


2 Milreis gold 28. 3d. (par rate). 
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IV. 

A Fool’s Paradise. The Great Revolution. 

Cheapness—True and False. 

This is the fourth chapter in our essay on The Defence of Industry. Our last 
concluded with what might appear a somewhat exaggerated view of the dangers 
ahead; but wo know now that the words were not a whit too strong. We reminded 
our readers that in 1870 our Government declared that it might be desirable to 
assist British sugar producers to compete on equal terms with their foreign rivals, 
but that our system of commercial policy forbade it—especially as they might have 
“to do so in other cases also.” “Here,” we declared, “is the laissez-faire policy 
clearly defined for us by the Lords of the Treasury. The first duty of our present 
Government is to repudiate at once and for ever such a fatal doctrine, and to 
realize while there is yet time that all our main industries are in imminent peril. 
The attack will be sharp and sudden. Woe to this country if our Government is 
not prepared to meet and repel it. The military authorities gave them fair 
warning, which they disregarded and are now paying the penalty. A similar 
warning comes from those who know in the industrial sphere. If this is also 
disregarded we may look for tho undoing of Imperial Britain.” 

We were pleased to find, immediately after these strong words were written, 
that others took an equally seiious view of the situation after the war. The 
authors of “ The Elements of Reconstruction,” first in 2'he Times and afterwards 
in book form, sounded an alarm quite as loud and equally vigorous in its expres¬ 
sion. “ Before us,” tho writers urge, “lies a period wherein we cannot afford to 
waste either time or energy, when indeed nervelessness, evasiveness, and dilatoriness 
mean the certain downfall of our Empire.” That is a pretty good blow at the fool’s 
paradise which wo have endoavouied to expose in our articles on the defence 
of industry. Now wo have further support in the hfghest of all quarters. The 
Prime Minister, in his great speech at tho Guildhall, on 27th April, confirms what 
we said very distinctlj’ and in much bolder language than wo dare to use. “ The 
futuieof this country,” Mr.LLOYii Gkorge doclaies, “depends upon how much the 
politicians have learnt. I have heard of politicians who think that when tho war 
18 over the same old machinery will bo set up, the same old methods applied, the 

same old notions adhered to.When the war is over and reconstruction 

begins, I hope and trust and pray that we are not going to dive into the pigeon¬ 
holes of any party for dust-laden precedents and programmes. (Loud cheers.) 
Let us think out the best methods for ourselves in the face of searching facts we 
knew not of before tho war. We are a thousand years older and wiser. The 
experience of generations has been crowded into just a few winters, and wo should 
indeed be unworthy of the groat destiny to which Providence has called this 
generation of men if we threw all that away for the sake of any formulas that were 
framed before the Flood. (Cheers.)” 

This means, “ let there be no more of the fool’s paradise.” To the writers of 
“The Elements of Reconstruction” and to the Prime Minister a new light has 
dawned. We have revealed in many reviews of the past the nature of that 
paradise: Tho positive refusal, on record in official documents, to recognize even 
the existence of British industries, however much they may suffer from the advent 
of a foreign State-aided monopoly. An equally positive refusal to give any 
reason for such a suicidal policy beyond a dogged and persistent iteration of the 
erroneous dogma that “duties must never be levied except for revenue purposes.” 
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Now our warnings have received, for a third time, powerful support from 
high quarters. On Empire Day Sir Edward Carson addressed, to a luncheon 
gathering of the British Empire Producers* Organization, some wise and weighty 
words. ‘‘We have found out,** he says, “that we have been living in a fool*8 
paradise in allowing these resources to be used for strengthening our enemy and 
in forging weapons to enable them to fight us here. The war will have been 
fought in vain if all that does not come to an end. It is not a question of victories 
in the field which will necessarily bring that about. You may throw up your hats 
and rejoice at a peace when the Allies march into Berlin, but unless you adopt 
new methods founded on the experience of the fire through which we are passing 
now, all the great victories of your Armies and your Fleets will have been achieved 
in vain. You must get rid above all things of the old catch-words. They will die 
very hard. I read occasional speeches of ministers or ex-ministers, and I find there 
is still a remnant of the feeling that we can get back to what they are pleased to 
call the old ideals of our party. God help us if we do.” The speaker instances a 
few of the catch-words, including the most-favoured-uation clause. “How well 
that sounds,” ho cries ; “ what did it really mean ? It meant that it was a com¬ 
bination of our enemies to make treaties which pleased them but left us at a 
disadvantage. I could quote to you innumerable instances which have occurred 
during the many years when I myself was a law officer of the Crown. Therefore 
I say, get rid of catch-words and come to reality.’* 

All these utterances, so completely confirming our constant warnings, will 
greatly help the nation to ariive at just conclusions as to the true economic policy 
for placing our imperial industries on firm and unassailable foundations. The old 
school of laiasez^fatre must receive unanimous condemnation befoie we can start 
afresh on sound principles. That is the first and essential step towards the goal 
of reconstruction. The docirinatre politicians w^eie supposed to be diociples of 
wAdam Smith. IIis great work, “The Wealth of Nations,” appeared towards the 
end of the 18th century, the first, second, and third editions being published in 
1776, 1778, and 1784. In those days no one dreamed of British industries being 
attacked by State-aided foreign competition, nor did Adam Smith see any vision 
of another form of competition which eventually hit the British farmer a fatal 
blow. Let us turn to Adam Smith’s writings and quote a few of his really wise 
words. He did not, like our present teachers, ignore the importance of industry 
as the real source of strength and wealth. He would have been horrified at the 
idea of State-aided foreign competition destroying British industries, or of a 
superabundance of corn from the virgin soil of America comjielling the British 
farmer to choose between producing wheat at a loss or leaving olf growing it. Ho 
was a sufficiently good economist to know that if the consumer is allowed to enjoy 
the fleeting pleasure of buying below cost price, that indulgence must inevitably 
be paid for by a consequent reduction in production. The idea that we should ever 
be compelled to cease producing our own food never entered the head of Adam 
Smith. With Adam Smith freedom of industry was the bed rock of his economic 
science. With him, the important thing was “industry,” not “trade.” On the 
other hand, with the man of the present day, who boasts so loudly that he is 
“ a convinced Free Trader,” industry is of no consequence—as the Lords of the 
Treasury, in 1876, so naively admitted. The following is Adam Smith’s doctrine, 
which the Editor of the 1904 edition regards as “ really the text of the polemical 
portion of the Wtalih of Nations'^ 

“ The natural effort of every individual to better his own condition, when 
Buffered to exert itself with freedom and security, is so powerful a principle that it is 
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alone, and without any assistance, not only capable of carrying on the society to 
wealth and prosperity, but of surmounting a hundred impertinent obstructions 
with which the folly of human laws too often encumbers its operations; though 
the effect of these obstructions is always more or less either to encroach upon its 
freedom or to diminish its security. In Great Britain industry is perfectly secure; 
and though it is far from being perfectly free it is as free or freer than in any 
other part of Europe.”* (The italics are ours.) 

The meaning of this passage cannot be mistaken. Industry is the one and 
only “effort” to which Adam Smith is referring, and which, in his opinion, is 
alone “capable of carrying on the society to wealth and prosperity.” The 
doctrinaire economist of t/O-day takes exactly the opposite view. He tells us, in 
dogmatic tones, that the only cause of our wealth and prosperity is free importa¬ 
tion of all goods, under whatever circumstances they may be produced—and if sold 
below the cost of production, so much the better. That is exactly equivalent to 
saying, “perish our industries so long as we can buy cheap.” 

Secondly, Adam Smith, in 1784, was not aware that goods could be produced 
abroad, under various systems of State-aided production, in such a way as to 
enable the producer to export below cost price and yet make a large profit on his 
total outturn. Ho therefore refers to our industry in those days as being enabled 
“to exert itself with freedom and security.” This, again, is exactly the reverse 
of our industrial position during the last sixty years. The Government of this 
country persistently declared that it was no business of theirs to see that British 
industries wore enabled “to exert themselves with freedom and security.” On 
the contrary, they most severely pointed but that any such duty was contrary to 
their economic principles. They emphatically disclaimed any interest in or 
responsibility for the freedom and security of the industries of this country, and 
always implied that their only desire was that foreign commodities, at the lowest 
poshiblo (or impossible) price, should form the staple supply for the British con¬ 
sumer. 

Thirdly, Adam Smith refers to the “ folly of human laws” which have the 
effect on British industry “either to encroach upon its freedom or to diminish its 
security.” Of course we know the kind of “impertinent obstructions” to which 
Adam Smith referred. But if he were living now he would, we are sure, agree 
with us in saying that the foll}^ of what is now proudly called “ our whole system 
of commercial policy” or “the whole code of the commercial legislation of this 
country,”*^ is at present the “impertinent obstruction” which British industries 
must now insist upon surmounting, because it “ encroaches upon their freedom 
and diminishes their, security.” 

Lastly, Adam Smith concludes this important passage, which the editor of 
his most recent edition regards as “ really the text of the polemical portion of the 
Wealth of Nations,'^ with these significant words, “In Great Britain industry is 
perfectly secure.” What would he say to-day ? 

The fact is that there is no such thing, at present, as a “ Science of Political 
Economy,” Bonamy Pkice said so many years ago. The discussions over the 
sugar bounty question have thoroughly exposed this fact. The opponents of 
any remedy for such a form of foreign State-aided competition had to acknowledge 
themselves beaten on the scientific argument, so they fell back on the very simple 
cry of cheapness. Let us see how far that alternative stood the test of argument 
and facts. 

1 “An Inquiry into tlie Nature and Causes of tlie Wealth of Nations," by Adam Smith. 
Edited, with an Introduction, by Edwin Cannan, M.A., LL.D 1904 Vol II, page 43 
* Commercial^ Ao. (1879), page 11. 


251 



The International Sug:ar Journal. 


A distinguished Professor of Political Economy, about forty years ago, thought 
he would go into Parliament and teach them the true science. At one of his big 
election meetings a voice cried out: “What about the sugar bounties?” To 
which he promptly replied, with the Political but not Economic instinct,—striking 
the palm of his right hand with his left fist to give emphasis to his declaration— 
“I will never consent to tax the food of the people.” There stood the man of 
science suddenly converted into the party politician. As a man of science he 
knew that levying a duty on sugar receiving a bounty is not taxing the food of 
the people but merely removing the bounty for the benefit of all the taxpayers, 
whether consumers or not, and thus restoring freedom of competition in the sugar 
industry, without which the consumer, as we have often shown, is seriously 
injured. When competition ceases, production is reduced, prices rise, and the 
consumer suffers. That is what he ought to have explained to the heckler. He 
had not the courage; the party cry was too tempting and he gave way to it. 

What did Cobden say? “We do not seek free trade in corn primarily for 
the purpose of purchasing it at a cheaper money i ate ; we require it at the natural 
price of the world’s market.” That is. the price based on the cost of production. 
Ho did not anticipate what would happen fifty years after he spoke those words. 
In the four years 1842-5, just before the abolition of the Corn Laws, the average 
price of wheat was 52 shillings and 4*25 pence per quarter, and the average price 
of the quaitern loaf was 8*25 pence. After the abolition of the Corn Laws, for 
the 27 years ending 1875, the average price of wheat was 52 shillings and 4*74 
pence per quarter, and the average price of the 4 lb. loaf was 8*32 pence. So 
Cobden was right; there was no cheapness as the result of his abolition of the 
Corn Laws. But what he did not anticipate was the production on a vast scale 
throughout the virgin soil of Western America of wheat which came over and 
was sold at prices far below the natural cost of production in Great Britain. He 
and his colleagues would never have tolerated such a situation. They would 
have appreciated the importance of maintaining our home production of corn and 
would have acted accordingly. There is no doubt about it. Look at the figures. 
In 1877 the average price of wheat was 57 shillings per quarter. In 1894 the 
average price was 23 shillings. In that year at one time it touched and even 
went below 18 shillings. What did our politicians, political economists, and 
doctrinaires do ? Nothing. What was the result ? Our wheat acreage fell from 
3,500,000 in 1875 to 1,500,000 in 1900. This was the happy result of /aisaez-faire. 

What did Mr. Gladstone say about cheapness thirt}' years after Cobden ? 
These are his words, they ought to be marked and digested. “I cannot regard 
with favour any cheapness which is produced by means of the concealed subsidies 
of a foreign State to a particular industry, and with the effect of crippling and 
distressing capitalists and workmen engaged in a lawful brancli of British trade.” 
In a subsequent statement he added:—“Some people attempted to say that the 
consumers got the benefit, but he did not think so. He did not think that any 
benefit founded on inequality and injustice could bo a permanent benefit to the 
consumer.” But the “Free Trade” party were too strong for him and he dared 
not act. 

One more instance of this craving for cheapness. The year before last things 
began to look serious with regard to our food supplies. Lord Milner’s committee 
was appointed, and did its work well and quickly. The farmer was to be 
guaranteed a minimum price in order to stimulate increased production. The 
matter was urgent, but weeks, and months, and years passed, and nothing was 
done. And why ? The Observer tells us why. “ This supremely necessary and 
urgent measure was banned by some of Mr. Asquith’s colleagues, in the abstract 
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name of Free Trade, though, as we have shown, it might have been happily 
defended on the authority of all the Fathers of Free Trade.'* 

No more corn was grown, and now we are in a greater quandary than ever, 
and all because, thirty years ago, we sat still and did nothing, while the British 
farmer was compelled to give up growing wheat because it was being forced on 
the market far below cost price. 

These are the happy results of sham Free Trade. And yet we are told, under 
the heading of “ Free Traders and Imperial Preference,” that the Parliamentary 
Free Trade Committee are considering their attitude, are discussing the position, 
and are recognizing “ the importance of avoiding a false move in a hurry.’* 


Impurities ia Raw Sugar. 

In answer to questions j)ut in the IIouro of Commons recently regarding the 
advisability of placing on the market a number of sugars of the semi-refined or 
direct consumption class instead of passing them through the refineries with the 
consequent labour involved, the Food Controller’s Department has alleged that 
the hulk of the raw sugar received in this country at the present day is not fit for 
consumption in the raw state. 

On May 6th Sir Henry Daij^iel asked the Prime Minister whether, with 
a view to economizing time, labour, and material, and also the saving of cost, sugar at 
present sent to refineries would in future be offered for sale to the public in its raw 
state under control of the 8ugar Commission , and, if not, would he state what were 
the objectiems to this course being adoped ? 

C’aptain pATurusT, who replied, said the Food Controller had already considered 
this pioposal very ( arefully, and having regard to the physical conditions in which 
the bulk of raw sugar was received in this country and the high percentage of 
impurity ('oiitained in it he w'as not prepared, as at present advised, to adopt the 
suggestion in tbt* question. He might add in regard to impurity that sand and clay 
and HpecimeiiH of the sugar louse were contained m the raw sugar. The matter had 
been most impartially investigated by the Ministry of Food, including, among others, 
himself. Ho added that the recent leduction in sugar was preferable to putting an 
impure product on the market, which might seriously affect the health of the people. 

Again, on May ‘Joth, the same M.P. questioning on the same subject was 
told that “a certain quantity of American granulated sugar has been purchivsed to meet 
the requirements of fruit preserving, for w'hich Cuban raw sugar is quite unsuitable. 
Supplies of Cuban raw sugar to wholesale distributors have been refused because, 
as has already been explained, the impurities in sugar of that description render it 
unsuitable for general consumption as a grocery sugar. It contains iron, and if straw¬ 
berry jam were made with it, it would turn it black.*’ 

Sir H. Dalziel then asked the Parliamentary Secretary to the Ministry of Food 
whether the Sugar Commission in their dealings with sugar planters always asked 
them to supply low grades, i.e., refinery sugar polarizing 96 per cent. ; whether he 
was aware that such action was largely influenced by the refiners, who were anxious 
to keep their refineries open , and whether sugar planters, if they had been asked to 
supply a higher-grade sugar which could be sold direct to the public, could equally 
well suppl)^ it ? 

Captain Bathurst : The Sugar Commission do not usually deal direct with 
planters, nor does the Commission influence in any way the character of the sugar 
which planters produce. That has been determined long ago by the methods prac¬ 
tised and the plant employed in treating the juice of the sugar cane, and it does not 
lie with the 8ugar Commission to alter it. The influence of the refiners does not 
affect the policy of the Commission. 
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Sir U. Dalziel next asked the Parliamentary Secretary to the Ministry of Food, 
in reference to a recent statement on behalf of the Department regarding impurities 
in raw Cuban and Java centrifugal sugars, would he say whether the refiners had 
from time to time melted raws the polariscope test of which was 97 to 98 degrees, and 
if the alleged high percentage of impurities was overstated, and would he produce 
copies of the analysis of sugars melted during the last three months ; and would he 
say whether the polariscope test of Cuban raws now being refined was higher than 
that of the Jamaica and Demerara raws which the Koyal Commission allocated for 
grocery use ? 

Captain Bathurst : The question appears to bo based on the supposition that the 
polariscope test of sugar is indicative of the impuiities that may be mixed with the 
sugar. This, however, is not the case, as sugars showing a high polariscope reading 
may contain a large percentage of impurities, rendering them unfit for direct human 
consumption. Conversely, sugars with a low polariscope reading may be relatively 
free from such impurities. There appears, therefoie, to be no reason for furnishing 
the analyses asked for, as it would involve a large amount of unnecessary labour. 

Sir II. Dalziel : Having regard to the fact that the Hon. and gallant gentleman 
the other day made some serious suggestions about the impurities of this sugar, why 
should he not be able to give up the analysis which was made previously when I 
asked my question ? 

Captain Bathurst * Because there would Ik) nothing gained if the analysis desired 
is one which will result from the polariscope test. J'he iiolariscope is effective in 
determining the amount of sucrose in the sugar itself—that is, the amount of sac¬ 
charine matter—but it would not be effective in making any determination with 
regard to such adulterants as beetles, lice, or lizards I should like to invite the 
Right Hon. gentleman to come and see the collection now to be found in the Sugar 
Commission IMuseum. As a zoologist it would interest him. 

These statements on the part of the Food Controller have occasioned some 
surprise not to say aiiiusemeiit in sugar dealing circles, especially as regards the 
sugar louse, which pe.st has been virtually unknown for many years past, save 
possibly in certain low grade sugars, such as Ilo-Ilo, which normally are never 
put into consumption at all. At^tually, however, certain quantities of this lust 
class were to be seen on the tables of teashops in London not many weeks ago, 
being part of a parcel which was impoited for brewing purposes, but was, owing 
to the favourable price ruling, placed on tho ordinary sugar market. 

No definition of the sugar said to be infected with the sugar louse (the one-time 
much boomed Acarus ancchari) was given in the first of the above answers, so the 
public were unfairly left to assume that any of the excellent raw cane sugars cured 
in the centrifugals, such as Java centiifugals or other typos of plantation whites 
or direct consumption sugars, which are necessarily not as pure as refined, were 
indicted. It is hard to avoid the conclusion that the results of the analysis of 
some low grade sugar, such as the above mentioned Ilo-llo, have Ixien made the 
basis of this really unwarranted criticism of modern raw cane sugars in general. 

There was a time when raw cane sugar did contain a percentage of impurities. 
In the old days before the centrifugal machine was intioduced into the sugar 
factory, the process of “claying” in barrels to remove the molasses adhering to 
the grain was followed. This produced a very low grade of sugar, which was 
dark brown in colour if not often almost black. Such a product besides contain¬ 
ing much uncrystallizable sugar had a very high content of mineral matter, a 
proportion of which might contain more or less clay. This was the sugar sent to 
the refineries of Greenock, Liverpool, and London. It was a damp product and 
formed an excellent medium for the propagation of the sugar louse, and it was a 
favourite exercise for the youthful microscopist of those days to isolate this Acar^is 
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aacchari by floating the insect out on water and afterwards submitting it to 
examination. 

But now-a-days, as every grocer’s assistant should be able to inform the Food 
Controller and his Department, the amount of these crudely manufactured sugars 
imported into this country is comparatively small compared with the whole. 
Since the advent of the centrifugal machine the constant tendency (aided by 
improved methods of clarification) has been to produce a better and yet better 
sugar, and now instead of dark West Indian, Philippine, and such like grades, we 
have sugar of a very different nature from Java, Cuba and other countries. 
Captain Batiiukst should find most of these qualities clean and free from any 
appreciable quantitj' of clay, and he would search in them m vain for the sugar 
louse. Inquiry in fact would show him that a proportion does pass direct into con¬ 
sumption while some of the rest might very well in these days do so, though it is sent 
instead through the refineries whose capacity is already more or less overtaxed. 

On the other hand, the set of questions and answers of May 25th, as given 
above, specifies a particular origin of sugar indicted, viz., Cuban, and we take it 
that Cuban centrifugals are referied to. We cannot of course say offhand 
whether all the imports of Cuban sugar recently have been up to the usual stan¬ 
dard ; and to judge by Captain Bathurst’s replies there would appear to be a 
certain proportion which have not been turned out in the Cuban centrals with the 
customary care, in other words there is some indication of scamped work amid 
dirty surroundings and possibly of bagging in contaminated bags. But we must 
refuse to believe at this stage of the evidence that the contamination is at all 
widespread or that the general run of Cuban centrifugals contain impurities which 
leudei them unsuitable for consumption as a grocery sugar. That they are not 
exactly suitable for fiuit pieserving may bo admitted, but that for reasons apart 
from the question of alleged idiysical impurities. The practice of most Cuban 
sugar fuctoiios is normally of a high order, and if the output is not so pure as is 
that of the general run of Java factories, it is not sufficiently inferior to warrant 
it being classified as a sugar fit only for refinery purposes. As for the content of 
iron, this can surely only be duo to the exceptional presence of some factory plant 
scale, and can hardly be deemed a general ingiedient, unless indeed it is the outcome 
of using inferior a})paratus in some of the new factories. 

We have ventured to question tho accuracy of these criticisms of the general 
run of law cane sugars coming into this country, because they are utterly at 
variance with the experience of the trade for many years past. The two principal 
classes of sugar upon which we have mainly had to fall hack the last two years have 
been Javas and Cubas, and both of these are high grade, especially the former. It is 
true we are no longer officiallj’ informed of the sources of our sugar supply, so can¬ 
not tell with any certainty tho range of likely culprits. It is known fairly well, 
however, that wo are depending chiefly on supplies from Cuba, the difficulty of 
securing shipping to bring Java or other sugar to this country being a consider¬ 
able bar to getting supplies from other sources. If the charge against our raw 
sugar supplies—that the hulk vf them contain a high j^erceiitage of physical impun- 
ties —is really well founded, then it can only arise from the fact that the high 
standard of production normally observed in the raw sugar centrals has been 
reduced during tho past season and a more or less considerable quantity of dirty 
sugar has been offered to and bought by the Boyal Commission on Sugar Supplies. 
If this is not so, then those responsible for exporting the sugar ought in their 
own interests to vindicate the quality of their recent outputs, otherwise their sugar 
will suffer an inevitable decline in the estimation of the consumer. 
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(From our American Correspondent.) 

Since the date of my last previous letter events of far-reaching importance to 
the two great English-speaking nations on opposite sides of the Atlantic have 
occurred. From its position as the one great power maintaining a neutral 
position in the world conflict the United States has definitely taken its stand by 
the side of those who are fighting, in President Wilson’s phrase, to “make the 
world safe for Democracy.” 

It must be said that the attitude of the majority of Americans towards this 
development is one of lelief—relief that the strain of waiting upon a result that 
has long been regarded by most of us as inevitable is at an end and that it is 
possible to aid in a material and practical way the cause in which our sympathies 
long since wore enlisted. 

This feeling has manifested itself in many stiikiug ways, not only in the 
outburst of colour in which British and French flags everywheie ap})oar side by 
side with the Stars and Stripes but also in the enthusiasm with which xAniericans 
of every class are endoavouiing to make their energies count in some practical 
way towards an effective contiibution bj^ the United States to the cause of fieedom. 

This may be a little remote as an intioduction to a discussion of the sugar 
situation, but this is a time when consideration of ordinary affairs is submerged 
by broader and more genuinely important interests. This is true of the sugar 
industry as well as of others. In the long run it is piobably true also that the 
participation of the United States in the war is likely to exerciser a more important 
influence upon the American sugar industry than any of the other factors that 
have come into play within the recent past. 

So far as the immediate situation is concerned there has been no lack of 
interesting developments in the sugar woild. It cannot be said that the changed 
status of the United States toward the war has exercised any veiy murk('d intiuence 
upon the market thus far, but the market has been exceedingly active and prices 
have risen more or loss steadily thionghout the month, the quotations for UiV’ tost 
centrifugals having advanced approximately three-quarters of a cent a pound and 
refined one cent a pound since the corresponding date last montli 

For this condition the further decline in the estimated volume of available 
supplies for the current year is primarily responsible. Since my letter of last 
month the Cuban insurrection has come to an end, at least as nn organized move¬ 
ment, and the Menocal government is in full command of the situation. The 
destruction of cane, however, and particularly the extensive damage to the railway 
lines, has rendered it impossible for many of the mills to approach the output 
anticipated at the beginiiirig of the season. Within the past week heavy rains 
have fallen over a large part of the Island and if these continue, as they are likely 
to do, it will be impossible to work up a considerable part of the cane that is still 
standing. 

Under these circumstances a further reduction in the estimate of the Cuban 
crop has been made necessary, [and the prospective outturn is now placed by 
Facts about Sugar at 2,500,000 tons, a figure which is accepted by most of the 
statistical authorities, although one or two still adhere to a slightly higher figure. 
This is a decline of a round million tons from the estimates of last autumn. 
Considering the extent to which both American and European markets are depen¬ 
dent upon Cuba it is sufficient explanation of the rise in prices that has taken 
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place since the first of the year and which has been foreshadowed in my previous 
correspondence. 

The Cuban crop is not the only one supplying this market to which it has 
been necessary to apply a sharp revision of earlier estimates. The probable pro¬ 
duction of Porto Rico is now placed by J. Buiz Soler, Secretary of the Porto 
Rican Sugar Growers’ Association, at only 430,000 tons instead of the 460,000 
tons looked forward to earlier in the season. Within the past week the Depart¬ 
ment of Agriculture has made public its figures on the beetroot production, which 
it gives as 732,730 tons, nearly 50,000 tons less than the yield of the 1915-16 
season. As the greater part of this beet sugar has entered into consumption, the 
decline does not materially affect the existing situation. The Hawaiian output is 
holding closely to early estimates, and the Philippine crop is somewhat larger than 
reports at the beginning of the season had led the trade to expect. Owing to 
difficulties of transport not much more than half of this Philippine sugar is 
likely to reach this market. The remainder will go to satisfy demands in the 
Par East. 

Since the formal recognition by Congress of the existence of a “state of war” 
between the United States and Germany discussion has turned to two channels of 
practical concern to the sugar indu 8 tr 3 ^ One of these is the provision of revenue 
to meet the expenses of the war. The other is the possibility of the adoption of 
regulations to control jirices and the distribution of supplies. 

It is the announced purpose of the Government to raise nearly S2,000,000,600 of 
additional revenue during the coming year by taxes of various kinds, and among 
measures under consideration is one for an excise tax on sugar of one cent a pound 
which it is estimated would yield about $92,000,000. If imposed this tax will apply 
alike to sugar of domestic and of foreign origin. It would impose no particular 
hardship upon producers or refiners, as the latter already have issued notices 
to the trade that any such tax w’ill be added to list jirices. It will be paid 
therefore by the consumer. By that veiy fact it would tend of course to cut down 
consumption. 

Pr(>po8als for governmental regulation of prices and control of the distribution 
of supplies thus far are only tentative. It is doubtful whether it will be necessary 
in any case to apply such measures to sugar, although of course it cannot be 
foretold what ])rocedure later events may dictate. 


According to a statement recently issued by the United States Department of 
Agriculture, the sugar production of Hawaii for the \ear ended 30th September, 1916, 
was 592,763 short tons, or 53,237 tons less than m the previous )ear. The area harvested 
was 115,419 acres, oi 2,219 more than in 1915, but a lower yield ot cane per acre and a 
lower average of sugar per ton of cane made the sugar crop of 1916 less than that of the 
preceding yeai. The total area in cane in 1916 was 246,332 acres, an increase of 6,632 
acres over 1916. 


Mr. W. W. Goodale, Manager of the Waialua Agricultural Co., Hawaii, reports 
the following comparisons of cane values for the 1916 crop. Yellow CaUdoma, 80*4 tons 
of cane, and 9-28 tons of sugar pei acre, the sucrose being 12-95 per cent. Lahtnna^ 
66-66 tons of cane, and 8-98 tons of sugar per acre, the sucrose content being 16*95 per 
cent. Demeraya 117^ 72-04 tons of cane, and 8*71 tons of sugar per acre, the sucrose 
content being 13*36 per cent. On the basis of these figures, a ton of sugar made fi-om 
Lahaina cane costs only 71'47 per cent, as much as a ton from the Yellow Caledonia 
variety. 
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A long and interesting paper on “ The Sugar Supply of the Empire, its 
Production and Distribution ** was read before the Loudon School of Economics 
last month by Mr. C. Sandbacii Pakkek, Chairman of the British Empire 
Producers’ Association, to an audience which included a large number of those 
interested in the sugar industry. 

Dealing first with the period prior to the war, the speaker sketched the history 
of our colonial industry, pointing out that from 1660 to 1854 British grown sugar 
was admitted on preferential terms into this country; from 1787 onwards there 
was a preference over foreign sugar of 2d. per lb. Cobdon’s free trade policy how¬ 
ever finally abolished all differential import duties. He then gave detailed statistics 
of the progress of sugar in various countries duiing the last fifty years, including the 
rise of the bounty system, the development of Cuba and Java, the vicissitudes of 
the British Colonial cane industry, and the prolonged unwillingness of successive 
British Governments to do anything for the West Indian sugar production, save to 
allow Canada to give them for ton years a preference which probably saved them 
from extinction. But ho pointed out that a lack of security that this latter 
preference would continue and the small requirements of that country wore a bar 
to any extension in the West Indian sugar industry, though it gave them a market 
at a time when no other market was available; and he di’ow the conclusion that 
had England extended similar treatment to British giown sugar such as America 
gave to her possessions a rapid development would have taken place in the West 
Indies and all other cane growing countries of the Empire which would have Hav{‘d 
the nation during the present war a colossal sum. 

At the outbreak of the war, our annual consumption, said Mr. Parker, was 
over 1,700,000 tons; of this total 400,000 tons went to the sugar-using trades, 
100,000 tons to the brewing industry, while the rest, equalling about 58 lbs. per 
head of the population, was directly consumed. This worked out at an allowance 
of 1*12 lbs. per head per week. 

The action of the Koyal Commission on Sugar Supplies in practically com¬ 
mandeering the available sugar in our Crown colonies in the autumn of 1914 came 
in for some criticism by Mr. Parker. He pointed out that some of this sugar was 
compulsorily bought at 17s, per cwt. f.o.b. w’hereas similar sugar sold to Canada 
about the same time fetched as much as 21s. 8d. f.o.b. 

Dealing with after war conditions, Mr. Parker thought that for a long time 
to come European beet areas would have little if any sugar to export; the surplus 
productions of American colonies and Cuba would to some extent fulfil the 
immediate requirements and so control the price. But he urged that to transfer 
our dependence for our sugar supply from Germany and Austria to Cuba or Java 
or any other foreign country would be to jump from the frying pan into the fire 
National security demands that we shall never again allow ourselves to be found 
in the position of dependence on foreign supplies; the British Empire must develop 
its own production. Then Mr Parker went on to emphasize repeatedly that the 
numerous cases cited of lack of progress in sugar production amongst our existing 
sources were all due in the main to want of security that capital invested would be 
able to reap a reasonable return when faced by all the existing competition of 
bounties and preferences in other countries likewise producing sugar. Nor can 
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any development take place within the Empire even now unless security of market 
can be assured for a reasonable term of years. 

We understand that this Paper is being printed as one of a series of lectures 
on the staple industries of the Empire by the London University authorities to be 
shortly issued in book form under the title of “ Staple Industries of the Empire.’* 
As it contains a very useful collection of statistics on the sugar industry all over 
the world, in collating which Mr. Parker must have put himself to no little 
trouble, the publication in permanent form of this paper will be opportune. 


Studies in Cane Sugar Manufacture.' 


INVESTIGATIONS ON PROCESSES IN WHICH THE TOTAL CLARIFIED JUICE IS 
PASSED THROUGH FILTER-PRESSES 


By CHARLES FRIBOURG 


Ill 


Analysis of Sulphi-1)kfecation and Sulphi-Phosphatation Scums. 

In our aiticle of 19K1-14 ii rather detailed analysis was given of sulphi- 
defecatiou scums originating from “Factory A.” These scums contained 
(calculated ou the dry matter) 2*70 per cent, of phosphoric acid and 1*20 per 
cent, of nitrogen. Here is a full analysis of sulphi-defecatioii scums from 
“ Factoiy IF’ (taken at about the same time as the experiments described 
previously): — 

Organic matter — 


Cal( ulated on tlu- 
dr) matter per oent 


Sugar 
Crude Wax 
Cellulose.. 


24*66 
12*10 
6-30 \ 


Nitrogenous matter. 15*70 

Other organic matter. .. 28*24 


87*00 
per cent. 


Mineial matter * — 

Sand. 

Combined silica. . . 

Calcium sulphate . 

Calcium phosphate . 

Calcium combined with organic acids. 

Magnesium oxide. . .. . . . 

Ferric oxide . . 

Manganese oxide. . 

Undetermined matter (alumina, alkalis, carbon dioxide, etc ) 


0*66 \ 


2-27 
0*80 
4-00 
2*70 
0 02 


1300 
per cent. 


0 70 
0-30 


1 56 ) 


100 00 


Total nitrogen. 2*61 

Total phosphoric acid.. ,. 1 83 


Analyses here follow of scums (dry) originating from six experiments made 
in Factories A and B, described in preceding pages (that is, when “ Phospho- 
gelose” or dicalcium phosphate was used sometimes with the addition of 
kioselguhr):— 

isee also 1917, 126-130, 162*-167, and 223-22t5 
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Total nitrogen .. .. .. 1*39 1*24 1*16 1 20 1*10 1*18 

Phosphoric acid soluble in citrate .. 6 54 4*34 9*47 8*90 8*90 619 







Studies in Cane Sugar Manufacture. 

The following facts may be stated from these results, taking into account also 
those already indicated :— 

(1) The weight of dry scums obtained per 1000 litres of juice with ordinary 
sulphi-defecation (without kiesolguhr) is about 6 to H kg.; while with the use of 
kieselguhr and “ Phospho-gelose ” oi dicalcium phosphate a weight of 11 to 12 
kg. is attained. 

(2) The quantity of nitrogen contained in scums pi educed by phosphatation 
is less than with sulphi-defecation, the total amount of this constituent precipi¬ 
tated being distributed in a greater weight of scums. 

(3) The proportion of phosphoric acid, which with ordinary defecation scums 
varies from 1‘50 to 3 0 per cent., is increased with the use of phosphates; and, 
depending upon the amount employed, contents from 7 to 14 per cent, are then 
found. With the mixture of one part of dicalcium phosphate and two parts of 
kieselguhr, recommended by us, scums containing 6 to 8 per cent, of total phos¬ 
phoric acid (in the dry state), a quite large part of wdiich will be in a form soluble 
in ammonium citrate, will be obtained. 

(4) All the phosphoric acid added as defecating agent (or almost all), as well 
as that normally contained in the juice, is recoveied in the scums, which thus 
constitute an interesting fertilizer by reason of their content in phosphoric acid, 
nitrogenous matter, and lime. 

IXDUSTlllAL IJsK OK “ j^IIOSPlIO-GELOSE.” 

In 1914 we had the opportunity of employing “ Phospho-gelose ” in a largo 
scale experiment in “ Factory B”, and this during a period of four "weeks. This 
factory, equip}»ed for working 300 tons in 21 hours, clarified its juice hy sulphi- 
defecation w’ith troatinent of the scums and muddy juices according to the 
procedures already announced. It jiosscssed a number of filter-presses (30 chambers 
of 60 X 6o cm,, or 26 in. X 26 in.) as well as an automatic jiunip, sufliciont for 
operating “ T*hosj)ho-gelose ” without modification. The puntj’ of the juice, 
variable as in all cane sugar factories, averaged H2", with extremes of 78"' and 84°. 
Having only “l^h^)^pho-geloHe” at hand, we weie obliged to use o~6 kg. per 1000 
litres of juice, in order to have a sufficient quantity of kieselguhr juesent ; which 
quantity might have been reduced had the “ Phospho-gelose ” had the composition 
recommended by us, nuiuelj" one ol phosphate and two of kieselguhr. The juice 
coming from the mills was sulphited in a Quarez uppaiatus, which raised the 
acidity from 0*20 to O’TO, that is, an increase of 0 oO grms. per litre. It W’as 
afterwairds placed in liming vats, to which 12 litres of milk-of-liine of 10° Be. per 
10 hectolitres of juice were added, or about 1*20 grm. of lime (PaO) per litre. 
After mixing for some minutes, the limed juice was sent into ordinary defi^cators 
(without reheating), to which the “ l^liospho-gelose ” in advance had been added 
at the rate of 6-0 kg. per 12 hectolitres (6 grms. per litre). Mixing was intimately 
effected, and there was a delay of a few minutes before comineiicing heating. 
Thus, defecation /n the cold was canied out, which is veiy important when phos¬ 
phates ij,ro used for the defecation of the juice, as will be concluded from numerous 
lomarks which we have had occasion to make. Then the juice was raised to 
boiling point, alw^ays maintaining it in movement, and directly passed to the 
filt/Oi-presses by means of an automatic pump. The ojieration of the ]>resses w^as 
very satisfactory, and when each had been filled, washing with warm water (about 
200 litres for each press, giving 250 kg. of pressed scums) was effected. The 
filtered juices and wash-wateis were immediately repassed into Philippe filters, 
which as a matter of fact was unnecessary as they were very bright, this being 
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done only as a precaution in case a filter-cloth might have been holed or have been 
otherwise defective. The juice remaining in the Philippe filters was returned to 
the defecators, though sometimes it was sent directly to the filter-press feed tank. 
It may thus be seen how work is simplified. 

A comparison of the work by means of chemical control may now be drawn. 
The average of the analyses effected during the two weeks preceding and of the 
two weeks following the four weeks of using “Phospho-gelose^* have been taken. 



SnlphUdefecation . 

“ Phospho-yriosey 




FirHt Jet 


First Jet 


Sulphured 

Ftltored 

MaHBe- 

Sulphured 

nitered Masne* 


Juice 

Juice. 

culte. 

Juice. 

Juice. culte. 

Brix, by weight .. 

.. 19-47 

. 19-78 

. 93-60 

. 19-60 

. 18-68 ..93-30 

,, by volume . 

.. 21-06 

. 21-41 

. — 

. 21-08 

. 20-13 .. — 

Sugar, per 100 c c. 

.. 17-30 

. 17-40 

— 

. 17*31 

. 16-68 .. — 

,, per 100 grms. 

— 

. — 

. 76-30 

. — 

. — ..76*90 

Purity. 

.. 82-0 

. 81-3 . 

. 81-6 

. 82-1 

. 82-4 .. 82-4 

Glucose, per 100 c.c. 

1*68 

. 1-65 

. 7-25 

. 1-68 

. 1-65 .. 6-92 

,, per 100 grms. 

9*70 

. 9-60 . 

. 9-60 

9-10 

. 9-30 .. 9-00 

Ash . 

0-39 

. 0-64 . 

. 2-34 

. 0-41 

. 0-43 .. 2-00 

Saline ratio. 

.. 44*30 

. 32-20 . 

. 32 50 

. 42-20 

. 38 68 ..38-40 

Lime (CaO) per 100 of sugar .. 

— 

. 0-68 . 

, 0-68 

. — 

. 0-36 .. 0-35 

Reaction,' whether acid (-f-) 

or 





alkaline ( — ) . 

. —0 670 

-f0-03r> 

+0-011 

—0-685 

+ 0-018 +0 081 


During the two periods considered the average composition of the juices put 
into process was practically identical, comparison being thus facilitated. 

With the ordinary method of working, the Brix of the filtered juice was a little 
higher than that of the juice put into operation, in spite of a little water origin¬ 
ating from the dilution of the thick scums and of a slight washing of the scums, 
this being due to a large extent to the evaporation taking place during elimination. 
This evaporation is costly, since it is effected with live steam and in the open air. 

When working with ** Phoapho-gelose”, on the other hand, there is no need 
to effect elimination, and the Brix of the filtered juice is about one degree less 
than that of the juice put into process, this being due in part to washing in the 
filter-presses, of which there are a greater number than in the ordinary piocess. 
It is only in the triple effect that evaporation takes place, that is to say, using the 
less costly exhaust vapour. After the juice has undergone defecation in the cold 
in the “ Phospho-gelose ^ ^ process, it may bo raised to the desired temperature for 
hot defecation and filtration, solely by means of rehoaters operating by exhaust 
steam, though a little live steam may be added, if necessary. 

In ordinary working the purity was found to fall half a point, whereas with 
the “ Phospho-gelose’* there was an increase of 0*3°, so that between the two 
processes there is a difference of purity amounting to almost one point. The saline 
ratio referred to the juice before treatment fell 12 points in ordinary working, but 
only 4° with “Phospho-gelose.’* With sulphi-defecation, 0*68 of lime per 100 of 
sugar were found, and only 0*35 with phosphation, that is, a rather marked differ¬ 
ence, which explains the improved filtration and the better working alike in the 
evaporation and boiling of the different jets. 

Liming in the ordinary procedure is so regulated as to leave a slight alkalinity 
of the filtered juice, varying from neutrality to 0*100 per litre, according to the 
factory and consequently the juice to be treated. A slight alkalinity is thus 

^The reaction in the case of the juice is given in gi-ras. per litre, but in that of the masse- 
cuites in grins, per 100 c.c. 
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retained as far as working up the low products. In the case of using Phospho- 
gelose”, different procedures were tried in order to have filtered juice passing to 
evaporation either alkaline, or neutral, or again slightly acid. We consider that 
in the majority of cases, one may work between neutrality and an alkalinity of 
0*600. With certain canes, in order not to diminish the rapidity of filtration, it 
would be well to have a very slight acidity, but not more than 0*05. During the 
period considered, on the average there was a slight alkalinity, namely 0*018, 
though often it was 0*05. 

The lime to be added in cold defecation may at first be calculated on a lower 
value than the theoretical one, but it should rather be based on practice, and it 
should be higher as the quantity of phosphate used per litre is increased, which* 
in fact, was what was done. 

One may obsesrve a loss of alkalinity as far as concentration, firstly, between 
the defecated juice and that raised to ebullition, the action of the phosphates being 
completed during heating, then during heating, and then again during filtration 
through the presses and the Philippes. After a very little time, one soon knows 
exactly to which alkalinity in the cold one must adjust the liming in any par¬ 
ticular factory, in order to give the symps and massecuites a certain predetermined 
alkalinity. 

Finally, it mtiy be mentioned that it has been possible to notice a marked 
improvement in the quality of the sugars obtained, a matter most important in 
factories making white sugar, as was the case. 

In conclusion, an analysis of factory scums, carried out on a sample taken 
during working with “ Phospho-gelose ” is given. About 28 kg. of scums were 
produced, containing 65-80 per cent, of water, and originating from 1000 litres of 
juice, that is, 11-12 kg. of dry scums per 1000 litres of juice. 

Of game mailer — Percent 


Sugar . 

Crude wax . 

Celluloso. 

Nitrogenous matter.. 
Other organic matter 


15-90 

3-02 

7- 96 

8- 37 
18-76 


64*00 


Mineral matter :— 


Sand and silica.. 9-30 ^ 

Sulphuric acid . 2*20 

Phosphoric acid 13-25 

Lime .. 18-06 

Ferric oxide . 0*76 46*00 

Undetermined . 2*43 


100-00 ) 

Total phosphoric acid . 1*34 

Phosphoric acid soluble in citrate. 7'98 


Those scums were produced when working with 6-6 grms. of “Phospho- 
gelose*’ per litre of juice, and they show an analogous composition to that of the 
scums obtained in the small scale experiments with a filter-press under the same 
conditions. 

Later, we hope to give the results of other studies in the use of “Phospho- 
gelose,*' modified according to our recommendations, that is to say, containing a 
greater proportion of kieselguhr. 
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The "Frothy Fermentation” of Second Jet Masse* 
cuites in Beet Sugar Factories. 

By RENE QILLET. 

The phenomenon of “ frothy fermentation,” which has been studied by some 
of the most eminent chemists, has now almost completely disappeared from the 
sugar factory, being encoiinteied only in certain rare cases. These, however, 
have generally been easily overcome since the researches of Herzfeld, who 
established that when frothy fermentation” occurs the massecuites give an acid 
reaction to phenolphthalein, but also an alkaline indication towards rosolic acidJ 
whereas massecuites which have a real alkalinity to phenolphthalein do not give 
trouble in this way. 

But though the means of prevemtion against this malady of the old sugar 
manufacturers is clear and well known, that is, always and everywhere to main¬ 
tain a real phenolphthalein alkalinity, this is not so with the scientific explanation 
of the phenomenon itself, since different writers on the matter have advanced 
very opposite theories of gieater or less piobabilily, each nevertln^less having 
many obscure and doubtful points. IIowov(‘r, all retain till the present time 
some element of truth, as indeed is so with every chemical phenomenon, the 
scientific cause of which yet remains unknown. 

These several theories may be divided into two classes. (1) The micro¬ 
biological; and (2) the purely chemical. The fiist states that the phenomenon 
is to be attributed to a true frothy fermentation caused by thennopbylic micio- 
orgauisms, and was supported for a time by IIer/feld* and by Lafak, though 
latterly these two workers appear to have abandoned it in favour of the chemical 
explanation. Laxa, as well as MaaSsen, still adlnues to the nncro-biological 
theory. 2 

The purely chemical theory establishes that the phenomenon is produced by 
the liberation of carbon dioxide gas, resulting from chemical reactions, either 
between the different non-sugar products, or else between the invert sugar and 
the organic non-sugar. It was first advanced by Claassen, who always opposed 
the micro-biological theory, without, it would seem, suggesting any chemical 
explanation.**’ Its other adherents are von Lifpmann, riiiNSEN (Iekhligs, 
Herzfeld, Lafar, and Kraisy. 

The exact chemical theoiy most favoured at the present time is that of 
Lafar and Kraisy. According to th<*.se writeis,^ tluj phenomenon would apjiear 
to bo due particularly to the combination of the invert sugar with the ammo-acids 
of the organic non-sugar (glutamic and aspartic acids), a reaction that gives l ise 
to the disgagemeut of carbonic acid gas, which on being produced at first remains 
in a supersaturated state in the massecuite, only to bo liberated between 80° and 
65‘^C., owing to crystallization destroying the condition of supersaturation. 

Having bad the oppoitunity of encountering a case of “ frothy fermentation” 
in some second jet rnabsecuites, the writer profited by it in endeavouring to study 
the point whether the micro-biological theory is impossible and completely to be 
abandoned. 

Some very valuable information relating to this kind of investigation was 
found in Mr. Saillard’s papers on sugar factory micro-biology, to which during 
the course of this aiticle the writer will have occasion to refer. 

^ IHc deaUsche Zuckerindustne, 191-4 ^ WochenttcJinJl, 19C5. ^ Ventralhlatt, 19(»5 

4 I ,^.J , 1914, 184, 230. 
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CuLTunE Media employed. 

(1) Ordinary neutralized Liebig broth or bouillon^ containing sugar, — Extract 
of meat, 5 grms. ; peptone, 10 grma.; salt, 5 grins. ; and sucrose, 40 gims. per 
litre. 

(2) Neutralized extract of yeast broth, — (a) In addition to the yeast extract, 
also contained 10 per cent, of sucrose; {h) in addition contained 0*5 i)er cent, of 
asparagin ; (c) contained 10 per cent, of invert sugar; and {d) besides the invert 
sugar, also contained 0*5 grm. of as[>aragin. A part of each of these yeast 
media was preserved neutral, while tlie other was made slightly alkaline with 
N/IO sodium hydroxide after sterilization, in order to have 0*015 alkalinity (in 
terms of calcium oxide, using phenolphthalein); while the others were slightly 
acidified by acetic acid diluted with sterilized water. 

(,S) liroth used by SaiUard, —Sugai, 80 grms.; ammonium phosphate, 0*4 
grm. ; mugiiesium sulphate, 0*4 grm.; potassium jdiosphate, 0*2 grm.; potassium 
nitrate, 0*2 grm.; and diy peptone, 2*5 grms. 

(4) Broth suitable for butyric bacteria, —(«) Sucrose, 6*0 grms. ; ammonium 
phosphate, 0*15 grm.; calcium carbonate, 5*0 gnus.; water, 200 c.c.; (/>) the 
same medium, but with invert sugar and 0*5 gim. of asparagin. 

It 18 unnecessary to insist upon the sterilization of these different media, as 
well as upon the precautions to take in inoculation and incubation, matters that 
are inherent and indispensable to all bacteriological researches. 

luornlation and Incubation, —By means of a long iron rod sterilized imme¬ 
diately before use, and enveloped up to the moment of taking the sample with 
sterilized paper, a sample of the massecuite in “ frothy fermentation” was taken 
through the man-hole above the mixer. It was introduced aseptically into a 
stoiilized vessel plugged with cotton wool, taken to the laboratory, and forthwith 
used for the inoculation of the different cultures, these broths previous to inocu¬ 
lation being raisi^d some to 68^"- 70'^ C. and others to 40° 0. The point that there 
was no actual cooling of the mass, and that it was directly inoculated at high tem¬ 
perature, in part, at any rate, must be insisted upon. Three experiments on 
different days, and from different mixers, were carried out in the same manner. 
The temperature of the massecuite, that is to say, that indicated by the mixer 
thermometer, was 75° C. in the first, 80° C. in the second, and 73° C. in the third 
experiment. 

Results obtained on Inoculation. 

At the temjierature of C. 

(1) Extract of yeast medium, —(u) After 10 hours it was observed that the 
yeast broths that contained invert sugar and had been acidified with acetic acid, 
as well as those containing asparagin, became cloudy ; while after 18 hours a skin 
was formed on the surface, which thickened, striated, and swelled at different 
points, while evolving gas. Moreover, the skin lined the glass below the liquid. 
(5) The yeast broths with invert sugar in neutral solution both with and without 
asparagine showed the same development, but only after 24 hours. (c) The 
yeast broth with sucrose alone, or with sucrose and asparagin in acid solution 
showed very slightly marked signs of development only after the third or fourth 
day. (d) The same yeast broths as in (c) but in neutral medium developed only 
very difficultly, and this with only two out of six, the rest remaining sterile, 
(f) All the alkaline culture broths remained sterile. 

(2) Liebig broths. — There was development in all the flasks, which was less 
pronounced than in the case of the yeast extract broths. 
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(3) Broth used by Saillard. —(a) In the broths for butyric micro-organisms 
there was no development. (6) With the broth containing invert sugar the 
development was very slow, (c) With the medium containing sucrose there was 
no development. 

At the temperature of (7. 

(1) Extract of yeast broth. —After more or less time there was development 
in all the flasks, even in those containing the alkaline media. 

(2) Liebig and Saillard media .— In these, including the broth for butyric 
micro-organisms, there was in all development. 

MiciiosooricAL Examination of the Cultures. 

Organisms developed at C. 

Direct incubation of the massecuite at 70° C. gave a pure culture, consisting 
of bacilli having a length of 2 /a on the average, the ends of which were rounded. 
They were animated by a rapid oscillatory movement, which, however, diminished 
in intensity after being some time under the microscope. The organism is gram¬ 
negative. Its death point is about 75° C. 

Organisms developed at C. 

Here the culture is not pure, and two micro-organisms in particular were 
distinguishable. The first was that described above ; and the other was a bacillus 
of about 1/A mobile, but having a very slow movement, and differing from the 
preceding one especially by being gram-positive. 

The bacillus developed at 70° was used for the inoculation of a sterilized 10 
per cent, of the massecuite that had frothed. It was maintained at 70° C., when 
it developed readily. 

Investigation of the Products of Fermentation of the After-Product 
FROM the MaSSECUITES WHICH HAD BEEN IN FkOTHY FERMENTATION.” 

This after-product was obtained by filtration under reduced pressure (at the 
same temperature as that of the mixer), using the special apparatus in use in sugar 
factory laboratories for obtaining daily the coefficient of supersaturation of the 
molasses from second jet massecuites before machining. 

In the case of “frothy” massecuites this filtration is very difficult, and, 
owing to its ropiness and stickiness, some hours of suction were required to obtain 
quite a small quantity. This filtration is slower as the temperature is lower, for 
at 60° C. it was impossible to obtain any more of the after-product. What was 
obtained, was kept for two months before being analysed. 

In this after-product, volatile organic acids, as well as lactic acid, formed 
during fermentation were identified. The volatile fatty acids were determined by 
the classical method of Duclaux, and the modus operaudi of Mr. Saillard was 
followed ^ this having been verified by me and found very exact. The lactic acid 
was extracted by ether in a continuous Fischer apparatus using the after-product 
acidified by sulphuric acid, then determined as zinc lactate, while still following 
Mr, Saillard’s procedure. 

In order to compare this after-product with sound molasses, these same acids 
were determined in a sample of the molasses coming from the same factory and in 
the same campaign, as well as in another sample of molasses originating from 
another factory. The results found were as follows: — 

^Essais fails au Laboratnire dii Si/ndicat des Fnbricants de Sucre de France^ 1911-191S ; Acides de 
ferinentaXion dam lea nielasses. E. Saillard. Page 123. 
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A^talysiB of ** frothyafter^producta and molaeaes. 




Sound 

Sound 

After-product 

Molasses 

Molasses 


from the 

from tlie 

from 

massecuite that 

same 

another 

had frothed. 

factory. 

factory. 

True Brix. 

88*60 .. 

77-16 , 

81*74 

Direct polarization . 

True purity (using the direct polariza- 

67*85 .. 

46*10 

. 47-90 

tion). 

66*36 

69*76 . 

58-60 

Invert sugar. 

2*38 .. 

none 

. none 

Total nitrogen, per cent, of the molasees 

1*21 

1*939 . 

1*981 

,, ,, „ of the dry matter 

1*31 .. 

2*610 . 

2*420 

,, volatile organic acidity, as acetic 




acid, per cent, of the molassos. 

2*276 .. 

1*306 . 

1*230 

Volatile acidity, per cent, of the dry 




matter .. 

2*670 .. 

1*691 . 

1-604 

Volatile acidity, per cent, of the nitrogen 

188*90 

67-30 . 

62*70 

Lactic acid, per cent, of molaSses .... 

0*36 .. 

0*62 . 

0 44 

Reaction to phenolphthalein. 

acid 

alkaline . 

alkaline 


Fractional diatillation of the volatde acids by the DucJaux method. 



Acid distilling 

over per cent 
of the liquid 

of total acidity 

Volume of 

Liquid dis¬ 
tilled in c <• 

After-product 
from the massecuite 
that had frothed 

Sound 
Molasses 
from the .same 
tactoi-y. 

Sound 
Molasses 
from another 
facUiry 

10 .. .. 

.. ., 6*58 

6*66 

. 6*64 

20 . 

. 13-17 

13*30 

11*76 

30 .. 

.. .. 20*36 

20*00 

18*24 

40 . 

. 27*64 . .. 

27-10 

26 32 

60 . ,. 

. .. 34*73 

34*70 

. . 32*48 

60 . 

. 44*31 

43*30 

40*91 

70 

.. . 60*30 

50*90 

48*10 

80 . 

. ... 61*77 

60*00 

66*04 

90 ., .. 

.... 70 65 

68*00 

66*52 

100 . 

. 83*83 

78*40 

75*42 


Eorniic acid was present in the distillate, silver nitrate being reduced on heating, 
so that it would contain (as in Mr. Saillard’s experiments) acetic acid mixed with 
a greater or less quantity of higher and lower fatty acids. 

In order to obtain a normal fermentation with a massecuite that has frothed, 
it is necessary preliminarily to submit it to boiling in presence of sulphuric acid, 
which is not so with sound molasses. 

Identification tests by different processes were also made to see whether the 
after-product contained matters of a gummy nature, not met with in the sound 
state; but no result interesting to this paper was obtained. 

IlJVESTIGATION OF THE PRODUCTS FORMED IN THE YeaST EXTRACT CULTURES 

AT 68^-70° C. 

During the development of the culture, there had been a rather strong 
evolution of carbonic acid gas. The identification of the fatty acids, as well as 
lactic acid, unfortunately was made only with old cultures which had remained 
for about 45 hours at the ordinary temperature. The fractional distillation of the 
volatile fatty acids of the cultures in yeast extract gave the following figures:— 
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Volume of Liquid Acid distilling over per cent, of tlie 

distilled in c.c. total acidity of the liquid 

10 . 7-6 

20 . 14-6 

30 22*3 

40 30-7 

60 . 37 7 

60 46*4 

70 60-3 

80 . 61-6 

90 73-4 

100 . 82*8 


Eesults obtained from these Researches. 

(1) Massecuite in mixers is by no means steiile, and can contain micro¬ 
organisms. These may be in the state of rest, that is, as spores or as oiganisms 
not in development, but it is not impos-sible that certain of them under special 
conditions of medium may there be found in the active state. 

(2) They may contain a thermophylic micro-organism or one that is more 
or less falcutative thermophjdic (since it develops also at 40® C.), having its 
optimum temperature about 70® C. and disengaging carbon dioxide. This high 
temperature of growth is nothing special, bacteriological researches having shown 
the existence of micro-organisms developing at teinjicratures still higher. 

(3) The thermophylic organism found in this study grows specially well in 
media containing inveit sugar having a neutral or slightly acid reaction to 
phenophthalein. Alkalinity hiiideis its dcivelopment at 7(^0., and is less inhibitive 
at 40° C., which is not unusual, for it is known that when investigating the death 
temperature of a micro-organism, this point varies very much with the reaction of 
the medium. The fact that it develops very readily at 70°C. in the presence of 
invert sugai, and almost not at all at 70° C. in the pre.sonce of suciose alone in 
neutral medium would lead one to suppose that the hydiolysing enzyme of the 
micro-organism acts with difficulty at 70°, being, however, even more active in 
neutral and alkaline media, since the micro-organism devcdops oven in alkaline 
solution in the presence of sucrose alone. 

(4) The question arises whether the micro-organism exists in normal alkaline 
massecuites that do not exhibit this phenomena of “ frothy feimentation.” Unfor¬ 
tunately, none such massecuite was inoculated, but shortly it is hoped to examine 
the point. 

(5) If one examines the fatty acids produced by fermentation contained in 
the after-product that had frothed, and compares them with those of sound 
molasses, it will be seen that the quantity is much greater j)er cent, of dry matter 
in the after-product that had frothed. Moreover, it will be remarked that the 
after-product that had frothed contains 2*8 times more acid per cent, of nitrogen 
than the other. This is due, at least in part, to the fact that these massecuites are 
not natural products of the sugar factory in the sense that in boiling the first jet 
much refinery after-product is returned, but it would not be impossible that during 
the phenomenon of “ frothy fermentation*^ there maj” be an attack on the nitro¬ 
genous matter. 

General Conclusions. 

This study evidently does not prove that the cause of the “frothy fermenta¬ 
tion” of massecuites is certainly of bacteriological origin; but neither does it 
prove that the micro-biological theory is completely impossible; far from it, 
for it is seen that many conditions favourable to the development of isolated 
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thermophylic bacteria are precisely the conditions necessary to the production of 
this phenomenon. 

It is also certain that if one admits as possible a micro-biological cause, there 
exists against this theory yet many points that are obscure and even contradictory; 
but it may be remarked particularly that the fact that certain phenomena of the 
kind originate from the development of a micro-organism does not imply that 
all the cases observed of what is genorallj" called “ frothy fermentation ” should 
always have the same cause. 

Thus Claasskn reproaches the micro-biological theory with the fact that the 
phenomenon may bo observed at 90° C. The micro-organism found in this study 
evidently could not develop at this temperature, but the fermentation phenomena 
that were observed by me did not commence at 90° C. but towards 85° or 83° C., 
having their maximum intensity at 75° or 70® C., to finish at about 60° C. 

Furthermore, this temperature at 85° 0. is that given by the thermometer 
mixer, which was plunged into the lower part of the vessel, but it is to be doubted 
whether the higher layers in direct contact with the burrounding air really have 
this temjieratuie of 85° C. Tooling is not so pronounced in the lower paits, the 
mixing of the mnssecuito being more or less perfect. 

Another strong repioach against the micio-biological theory is the unceitainty 
that an organism is capable (d‘ develo]nng in a concentrated supersatui ated solution, 
such as a inasbeouite at this high teinpeiatuie. This criticism is evidently w'oll 
founded and veiy exact, but we may find the following fact also very curious: 
The ]>h(momenon of “ frothy feimentation” takes place at the high tempeiafcure of 
75° to 7(r (’. It finishes towards 60°. Now at 75°(\ the after-product is less 
viscous tlian at 60' ('. Is there not a connexion between these factors ? There is 
the possibility of the development of a theimophylic micro-organism in a less 
viscous nuHliuni. It is true that these aie more or less )n*esum])tiious hypotheses, 
inasmuch as the scientific cause of the phenomenon of “ frothy fermentation ” has 
not really been demonstrated ; foi, admitting the chemical theoiy of Lapar, there 
are some inexplicable cases. Thus the writ(u- has had a case of “ frothy feimenta¬ 
tion ” in a special ma8.secuito, the attei-product of which contained only trac(*s of 
nitrogen, that is, in too small quantity to }>rovoke the chemical reaction admitted 
by the thooiy of Lapar. 

It would bo interesting to determine the volatile fatty acids per 100 of sugar 
in the massecuite at the commencement of the phenomenon, that is to say, about 
80° C., and also at the end at about 60"^ C,, as well as the initial acidity of the 
massecuite and the acidity at 60° 0. In this wuiy it would be possible to see the 
increase of acidity during the phenomenon. It may be that if it is really of a 
bacterial nature, it would be suppressed about 60° C., on account of a too high 
viscosity as well as a too great acidity of the medium, since though the organism 
may develop very well in the presence of a trace of acidity, an excess of acidity 
will be fatal. It is hoped to continue tins study, that is, if the wuiter should have 
the occasion to encounter another “ frothj fermentation.” 


The Board of Trade Journal reports that “in the territory known as German East 
Aftiea ” tlu*re should be a market for plant, of not too elaborate a type, for dealing with 
sugar cane in all the processes of manufacture into sugar. 

Kecont cables from Queensland confirm the news that the sugar produciion of that 
country this year is 300,000 tons ; as the requirements of the Commonwealth are put at 
275,000 tons, there is a surplus of some 36,000 tons which will be held in reserve. 
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The Employment of Electric Power in Sugar 

Factories. 

By H. W. VAN DER LEE.‘ 

(Specially translated by Ed. Koppeschaar.) 

(Continued from page 222.) 

The Choice of Current for the Sugar Factory. 

When we review the various machines in a sugar factory, we shall find that 
by far the larger proportion of them run at a fairly constant speed ; elevators, 
washing boxes, and slicing machines (for beets ), transpoiters and chain conveyors, 
screw conveyors, mixers, juice pumps, water pumps (for both cane and beet), 
may all be driven just as well by means of rotary (polyphase) cuiTent as by 
direct current. The advantages of the rotary system over direct current, i.e., 
simplicity of design, safe working, greater durability and lesser first cost of the 
motor, should determine our choice. Once resolved to electrify a factory one 
should unhesitatingly fix on polyphase current. 

As for the electrical cianes for unloading beets or canes, there is no reason 
why we should not adopt polyphase current as well in their case. The load is 
fairly constant, especially when the crane is equipped with only one motor, and 
the various lifting, turning and lowering movements are accomplished by means 
of friction clutches. 

As regards centrifugals, we must note that the direct current motors possess 
the advantage over the other type as far as consumption of current is concerned. 
By using direct current motors regulated by the method of weakening the field 
and regaining energy by means of an electrical brake, the total energy needed 
may be reduced by about 50 per cent, as compared with w'hat we would need, when 
a polyphase motor does the work. In the case of a suspended centrifugal, needing 
a period of 8 minutes to receive its load, the eneigy which is used per period may 
be taken as 350,200 kg. metres for a polyphase motor and 135,100 kg. metres 
( K.G.M. ) for a direct current motor with speed regulation of 1 to 3 by weakening 
the field. This amounts to an average energy of 10'2 against 4 0 II.P. over the 
full length of the period. 

The following range of choice will however suggest that we should not decide 
too quickl 5 \ For the driving of centrifugals all the following types are available: 
(1 ) Rotary current motors with short-circuit rotor ; (2) Rotary current motors 

with slip-ring rotor and starting resistance; (3) Direct curient motors with 
starting resistance ; (4) Diiect current motors with starting and field regulation 

resistance. The first named, which is started by means of a single switch is 
simplicity in itself and takes first rank when it comes to selecting a motor to drive 
the centrifugals. 

The short-circuit motor starts with a strong current and has a small starting 
torque. Consequently it will take a considerable time before the centrifugal 
reaches full speed ; for this reason this type of motor is usually connected with 
the centrifugal by means of a friction device. Hence when started the motor will 
run at first light, and will reach full speed quickly, while the centrifugal picks up 
little by little through the slip connexion. But for this frictional connexion, as 
to which opinions differ amongst engineers, the short-circuit iotor motor forms 
the simplest and also the cheapest solution. The rush of current which occurs 
when the motor is started is not so important as many people think, especially 

1 In Tydscfirift, 1915-16, Nos. 11, 12, and 13. 
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when the generator which supplies current to the battery of centrifugals usually 
also supplies current to other motors which are run uninterruptedly. In this case 
the rushes occasioned by the frequent starting of the centrifugal motors will 
account for only a small fraction of the total load, and will cause little trouble in 
the circuit. Besides, automatic voltage regulators can be fitted to avoid any 
variation in voltage. 

The second method named, rotary motor with slip ring rotor and a starting 
resistance, and the third, direct current motors with starting resistance, may be 
regarded as of equal value, in respect to driving centrifugals. It is true, the 
motor runs only partially loaded when the centrifugal has reached full speed and 
in such a case the power factor, cos, 0, of the rotary current motor is small; but 
this will have little or no influence on the generators which supply the current, 
because that part of the installation which works continuously has a far better 
power factor and is the larger part. The influence of the power factor on the 
diameter and consequently on the cost of the wiring is small for the same reason, 
especially if we choose a voltage of 380 to 500 volts, thus lessening the cost of the 
wiring, compared with that for motors of lower voltage. In general the cost of 
the wiring will amount to an inappreciable sum if it is erected by firms who know 
how to handle the material in the most economical manner. 

The direct current motor with speed regulator through a weakened field 
enables us to bring up the centrifugals to full speed almost without loss of energy. 
With these two systems just referred to, half the energy used for starting is 
converted into heat in this resistance and is consequently lost. When the 
centrifugal makes normally 900 revs, per minute and a direct current motor is 
used which works at 300 revs, with its strongest field, then the motor is brought 
up to this speed by means of a starting resistance, while the speed is raised from 
300 to 1100 revs, per minute by weakening the field, which is accomplished 
practically without any loss in energy. As with the centrifugal, the starting 
})eriod needs the most energy ; it will be clear therefore that a considerable saving 
of energy is obtained with the direct current regulating motor. This is still 
enlarged because the magnetic field of the motor is made stronger when the 
centrifugal is stopped ; the latter thereby brakes itself and returns energy to the 
direct current circuit. 

The saving however obtained by the continuous current motor has little 
influence on the total working costs, while on the other hand the cost of installation 
is appreciably greater. The expense for coal per H.P. hour in a sugar factory, 
where all the exhaust steam is utilized for heating purposes, does not exceed 0’05 
of a penny. If we assume the power employed by a suspended centrifugal with 
8 minutes period for filling to be 10*2 H.P. for a polyphase motor and 4 H.P. for 
a direct current one, then the latter gives a saving of 6*2 H.P. which in a campaign 
of 100 X 24 hours would amount to 100 X 24 X 6‘2 = about 15,000 H.P. hours 
in fuel, or say an extra cost of a little over £3. 

In order to raise the speed of a direct current motor (working at 300 revs, 
per minute when the field is strongest) from 300 to 900 revs., the field must be 
weakened till it is about one third of its maximum strength. The motor torque 
will however get weaker through the weakening of the field and yet must be 
strong enough when in the neighbourhood of full speed to speed up the drum 
with its load. The direct current motor therefore must be of greater capacity than 
a normal motor which retains its entire strength of field at its maximum speed. 
Obviously it requires the motor to be three times the normal capacity. 
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The euergy consumed by the direct current regulating motor compared with 
that of the polyphase motor stands as 4 to 10*2, but the euergy which the motor 
returns to the circuit when electrically braked must be added to the figure of real 
consumption of energy. This changes the ratio to one of 350,200 K.G.M. against 
252.900 K.G.M., or an average of 10*2 to 7‘4 H.P. The capacity of the direct 
current regulating motor may thus be taken as lower in this relation than that 
of the polyphase motor. The former motor of 7*4 II.P. is however just as large 
as a normal direct current motor of 22 H.P. and will cost therefore about 50 per 
cent, more than the polyphase motor of 10 II.P. with slip ring rotor. 

Thus by driving the centrifugals bj" continuous current motors we may save 
in working costs. The cost of installation is however considerably higher. But 
there is more to be considered. When direct current is chosen for the whole 
factory in order to adopt the most economical method of driving the centrifugals, 
then the saving in woiking costs will be greatly countei balanced by the higher 
rent and annual depreciation of the capital sunk in the mat’.hine, which is much 
more than for a pol 5 'phase installation. But if we adopt j)olyphase cunent for 
the entire factory and require direct current only for the (Huitrifugals, then a 
transformer will be needed, thus making the saving an illusion and rendering the 
whole scheme more complicated. When current has to be ])uichased fiom a power 
station, the question is different again ; the price paid for it in such a case must 
bo considered and compared with the saving in installation costs on the side of 
polyphase current. 

In regaid to the cost of wiring wo must note the following ])oints. For 
motors a voltage of 500 may be chosen. Unless special dynamos aie installed for 
lighting jiurposes, we must not exceed a voltage of 440 for diiect cuirent ; by the 
aid of a three-wire system, the centre one of which is carth(*d, the motors are 
connected with the outer wires and the lamps connected to 220 volts. 

With polyphase current we can apply a four-wire system wuth voltages of 
380 and 220, or we can select a voltage of 500 for the power installations and 110 
volts for the lighting since this strength of current offers less dangei thiough 
accidental contact with the wires. The geneiators in this case will deliver the 
electrical energy at 500 volts, while we use a transformer for the lighting circuit, 
its primary voltage being 500 and the secondary 110. This arrangement is simpler 
than that of the direct current three-wire system which needs sjiecial dynamos. 

The Advantages of Electrical Motive Power. 

The question as to whether electrical power is to be pieferied oi not for sugai 
factories is in reality one of considerable impoitunce especially in vnnv of the fact, 
noted at the beginning of the paper, that m (’uba where so many centials are 
being enlarged or improved and new ones built, the question of “ electiifying ” 
them is gaining numerous adherents. 

Through electrical power, the production of energy can be centralized ; a few 
large machines working economically can be advantageously placed, and the 
steam they consume can be produced from a central battery of boilers equipped 
with all modern contrivances, aiming at a low coal consumption ; there will 
likewise be economy in lubricating and cleaning material, in supervision, and in 
handling. Electric motors do not need any special supervision, as is the case with 
isolated steam engines. For existing factories the question of space plays a role 
as well, for motors take up little room, less, in fact, than correspondingly powerful 
steam engines. On the other hand, we need extra space for a central power plant. 
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When factory owners come to settle this primary question the three following 
points must be studied :— 

(1) Which system gives the lowest initial cost of installation ? 

(2) Which system offers the lowest running costs ? 

(3) IIow do we obtain the greatest working security ? 

Without electrical power we must erect steam engines in various parts of the 
factory. Through steam engines a few transmission shafts are driven, and from 
these shafts the various machines are set working by means of belts. Moreover, 
the various pumps for boiler feed, wash-water, juice, air, CO,, condensation 
water, and the like are usually built as steam pumps. The placing of these various 
machines depends greatly on the direction and situation of the transmission shafts 
and of the steum jnping. 

In the other case, i.e., with electrical power, a few large engines are erected 
in the central, each provided with, and preferably directly connected to, its own 
dynamo. The total power fixed upon should be such that the whole power 
consumption of the factory is covered by it. 

Copper cables conduct the electrical energy to a main switchboard, erected in 
the central, from which board thinner cables radiate through the factory to take 
the energy where it is needed. When placing the machines, one need not trouble 
whether suitable transmissions are near by or not, as large transmissions and at 
the same tinic' their heav}' suppfu'ts and roofing coiistiuctions can he omitted, and 
wo need not take into account any transmissions and steam piping when choosing 
a site for the machinery ; w’o must therefore certainly count these as ndvuhtagt'S 
of electrical driving. 

One of the leinarkable properties of the (dectric motor is, that it gives its 
work in the form which is most sought after, i.e., rotatmg. The electric motor 
therefoio needs, with its greater speed, .smaller dimensions and smaller weight 
and much lightei foundations, which will cost correspondingly less. 

The transference of eneigy by means of steam pipes occasions loss through 
radiation, and, moreover, is ratlu'r costly to instal and to keep in order. With 
electrical transmission of ein^gy, on the other hand, we use insulated copper 
wiring, having no losses woith mentioning; the cost of installation is low, and 
the upkeep is trilling. As to lunning costs, wo save lubricating oil and cleaning 
material and supervision, when we introduce electrical driving power. As regards 
coal, it is quite hue that the exhaust steam of the inaii}^ scatteiod steam machines 
and pumps is not lost; the largest part of such heat is available for heating 
purposes The larg(> steam engines of the electnlied central, however, use very 
little steam, and consequently less heat in proportion to the power which they 
generate. 

As to the actual cost of a II.Ib houi, if a power installation is combined with 
a boiler installation for heating purposes, wo caloulate as follows :— 

A factory needs 700 II.lb, and also, for heating purposes, a quantity of 
8500 kg. of steam is needed per hour, which steam has a pressure of 1*6 
atmospheres (absolute). If this steam be produced in boilers of low pressure at, 
say, 2 atmospheres, and the useful efficiency is 75 per cent., then at 6000 calories 
heat per kg. of coal, we shall need per hour— 


8500 X 628 
6000 X 0-75 


1180 kg. of coal. 


The steam engine with 1 *6 atmospheres back pressure will consume 8500 kg. 
of steam of 10 atmospheres’ pressure, which steam is available for heating 
purposes, after having done service in the machine. 
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For the pioduction of steam we need, with the same quality of coal and the 
same useful efP^K^t of the boilers: 

8500 X 690 


6000 X 0*75 


= 1300 kg. of coal. 


The production of power for the 700 H,P. consequently does not ask for more 

120 

than 150 kg. of coal per hour, i.e., one II.P. hour will cost ^ == 0*172 kg. of 

coal, at 168. 8d., equal to 0*0344, say about 0*05 penny per II.P. hour. It is 
for this reason that saving of electrical energy does not play a great r61e, and 
complicated contrivances which have been treated in previous pages should be 
left out of consideration in a sugar factory : the installation gets more costly, and 
less reliable to work. Eeliability to work will be reached only by choosing the 
simplest machines. 

When the steam cannot be utilized for heating purposes, as is the case with 
unloading cranes and with cane locomotives, the loss of steam is considerable, and 
electrical drive is not a question of doubt. Where the steam engine in the central 
has a coal consumption of 0*17 kg. of coal per H.P. hour, a crane will, without 
condensation, supposing the use of steam is the same as for the other machine in 

the central, consume =: 1*86 kg. of coal per H.P. hour. 

The rotary pumps, for fluids as well as for air and carbonic acid gas, are to be 
preferred, because they are connected to the motor, not needing any belts or other 
indirect forms of transmission. The space which they occupy is far less than that 
of corresponding old-type machines with pistons. Thus a steam tuihine occupies 
one-third of the space of a horizontal steam engine of the same capacity, while its 
weight will amount to 15 to 25 kg. per H.P. against 60 to 100 kg for a steam 
engine. The exhaust steam of a steam turbine is quite free of oil, which must be 
an advantage for the heating surface where it is utilized. As steam turbines and 
rotary pumps above 400 H.P. are cheaper than corresponding piston machines, are 
subject to less wear, and consequently last longer, the initial cost, rent, and 
depreciation will be smaller. 

[The question whether the cane rollers should follow the same rule, i.e., 
whether it can be recommended to drive them electrically, is not included 
in this treatise. We would imagine, however, that this question has been 
answered by actual practice. The difficulties attached to driving siuffi heavy 
machinery as a set of mill rolls have been overcome. No doubt the preliminary 
crushing prepares a far more even work for the rollers than was formerly the case 
when without crushers. The general advantages attached to electrical drive, as 
against steam drive, quite natuially apply just the same for rollers as for any 
other machine in a sugar factory.— Translator.^ 


An explosion recently occurred at the works of the Molassine Co., Ltd., East 
Greenwich. The sphagnum room was wrecked and set on fire, and the force of the 
explosion damaged the roof, another part of the building being damaged by heat, smoko, 
and water. 


A recent Trade Supplement of the Times reports that the prosperity of the sugar 
industry in the British West Indies is leading to a considerable increase in the demand 
for fresh equipment ; but small plants are still being asked for, and some of those are for 
running by petrol or paraffin power. There is a fair enquiry too for stills for the 
manufacture of rum and alcohol. 
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The Determination of Pentoses and of Glutose 
by Means of Fehling’s Solution. 

By H. PELLET. 

Fehling’s solution is less rapidly reduced by pentoses (arabinose and xylose) 
than by invert sugar or its constituents, dextose or levulose, winch difference is 
not perceived when the reduction of the Fehling’s solution is operated by raising 
the mixture to boiling point for two, tlireo, or four minutes, according to the 
method followed. Even when heating is earned out in the boiling water-bath 
(which gives an interior temperature of from 92^-'- 96^" C., or more, dei>ending upon 
the surface of the vessel, and whether or not it is covered), and when heating lasts 
12 minutes, all the pentose reacts on the cupric-potassic liquor. 

But when one follows the method of heating to 63''-6o'^ 0. during only 10 
minutes, the result is otherwise. In fact, the author has shown that by heating 
to 63'^- 65^ C., and by maintaining this temperature of the interior of the liquid for 
10 minutes, all the invert sugar reacts upon the Fehling’s solution. This is the 
author’s now procedure, which has given him every satisfaction for the deter¬ 
mination of reducing sugars in the different products of the cane or beet sugar 
factoiy. 

This heating at low temperature has numerous advantages. The principal 
one is that the sucrose accompanying the reducing sugars does not react upon the 
copper liquor, and that the foreign organic matters (contained, for example, in 
cane molasses) aie likewise without effet^t in this respect, or at any rate, the 
amount is absolutely infinitesimal. Wheieas. if one ojierates the reduction by 
heating to 85°, 90°, or 92° (h oi in the boiling water-bath, and particularly if the 
temperature is carried to boiling point for a greater or less time, first the sucrose 
and later the organic matter react, and the more rapidly, the higher the tempera¬ 
ture, and the longer the time. 

Thus, it was found with cane sugar factory products, giving, for example, 
12*50 per cent, of reducing sugars by the author’s new method of heating to 
63°- 65° C. for 10 minutes, that 13-14 or 15 per cent, were obtained by increasing 
the temperature and the time, and by raising tho liquid to boiling point. 

This difference is very well seen with the product resulting from molasses 
after fermentation. In fact, if a sufficient quantity of yeast (say 50 gims, per 
litre) be added to w*oit containing only 100 grins, of molasses, absolutely all the 
sucrose is transformed into alcohol, and this very rapidly. But in the case of 
cane molasses, glutose remains. 

Now if the unfermentable reducing substances be determined by beating the 
mixture of the Fehling’s solution and the solution under analysis to 63°- 65° C. for 
80 minutes, one w*ill find the content to be 2 per cent, of the molasses. If, 
however, one heats in the boiling water-bath during 10 to 20 minutes, 3, 3*5, or 
4 per cent, will be found. Lastly, if one carries the temperature to boiling point, 
5, 6 or 7 per cent, of unfermented reducing substances will be obtained. 

This is to be accounted for by the foreign organic matters (the sucrose having 
been eliminated) readily reacting upon the Fehling’s solution. Nevertheless, it 
may be remarked that the heating to 63°- 65° C. for 10 minutes is insufficient 
when one wishes to determine either the pentose in the presence of reducing 
sugars, or the glutose after the complete fermentation of the sucrose, and the 
author has established that it is necessary to maintain the temperature of 63°- 65° C. 
in the interior of the liquid for 30 minutes. This increase of the duration of 


276 



The International Su^ar Journal. 


heating to 80 minutes in place of 10 minutes has no sensible influence on the 
action of the foreign matters on the blue liquor, and it is only an increase of tern- 
p^ature that has this effect. 

Consequently, when it is believed that a more or less impure liquid contains 
pentoses, one must maintain the heating at 68"^- 65° C. for 30 minutes, in order to 
cause the complete leaotion of the Fehling’s solution, and similarly when it is 
thought that glutose is present, which is generally the case with cane molasses, 
and with all cane products, commencing with defecated juice. In fact, glutose is 
the result of the action of nlkalib on levulose particularly, as has been pointed out 
by Mesfoi's. Alukrta van Eckenstein and Lobhy de Euyn. As cane juices 
always contain reducing sugars in very appreciable quantities, it is not astonishing 
to observe the presence of glutose in cane molasses, although the noimal juice of 
the cane may contain none. In a future article, the author will describe his 
process for the determination of glutose in cane molasses. 

In the meantime, it may bo said in regard to pentoses that it is necessary to 
establish in pure solution the quantity of cuprous oxide (or of cupric oxide, or of 
metallic copper) yielded by a known weight, while working under well determined 
conditions, which according to tlui writer as pointed out above are to heat the 
mixture of the copper solution and the Iniuid under examination at ()3°- 65^ 0. for 
30 minutes, in older to effect the complete reaction of the pentose and the cupric 
salt. 

By modifying the conditions of heating, one will also vary the proportion 
between the pentose and the copper precipitated. This is how’ it is that one finds 
appreciable differences in the weight of copper precipitated by the same amount of 
different reducing bodies depending upon the method, this being din^ to the con¬ 
ditions of heating being considerably varied. 

As to glutose, it may be said that for its determination one may apply the 
same method of heating as for r<alncing sugais, and may calculate its amount by 
adopting the factor corresi)onding to invert sugar and multiplying the result 
by two. 

It may therefore again bo insisted that one should adojit the principle of 
heating with Pehling's solution to a low temperatuie, namely 63°- 65 V main¬ 
tained for 10 minutes in the case of impuie liquids which may contain neither 
pentoses nor glutose. But the duration should be extend(‘d to 30 minutes m the 
analysis of products supposed to contain either pentoses or glutose, and by adopting 
methods of heating at a higher temperature and for a longer time, or else by 
operating at iKuling point niaintuined for 8 - 4 minutes, one risks haMiig too high 
results, representing two oi three times more it'ducing sugars tlian are there in 
reality, depending iijion much the nature of the organic matter acr*oinpanyiiig the 
reducing sugars. Bcgarding this point, it may be remaiked that the organic 
matter of beet imdasses behaves much less activ(‘ly towaiOs j^'eliling's solution 
than that contained in cane molassiis. 


Mr. James F. Illingwouth, PiofesBor of Entomology at the College of Hawaii, hafl 
been engaged by the Government of Queensland to investigate the cane beetle tiouhle in 
that State, and to report upon the most (jffective means of its control. 


Owing to the sliortage of sugar, and of bottles and tins, efforts are being made to 
popularize the drying of fiuit for its pieservation, and a firm has placed on the market an 
apparatus, which is daimed to he simple and efficient in operation. Prices range from 
£5 to £18 10s , one of the latter price having 12 trays, each 3 ft. X 2 ft , and holding 
altogether 228 lbs. 


276 



Publications Received. ^ 

^G-reen Manures and Manuring* in the Tropics. P. de Soniay; translated by 
F. W. Flattely. (John Bale, Sons & Daiiielsson, Ltd., 83-91, Great 
Titohfield St., London, W.) 1916. Price : 168. net; postage, inland, 8d., 
abroad, Is. 6d. 

In 1910 Mr. de Sornay, at that time Assistant Director of the Station 
Agronomique, Maui itius, wrote a pamphlet entitled ‘ ‘ Ltude sur les Legumineuses.” 
Encouraged by the favourable reception accorded this publication,* he expanded 
it as “ Les Plantes Tropicales Alimentaires et Industrielles de la Famille des 
Legumineuses,” to a large, up-to-date, and well illustrated work of reference, 
which volume ^ was likewise much appreciated by those working in this branch of 
agriculture, and was awarded a gold medal by the Societe Nationals d’Agriculture 
de France. 

This French work has now been translated into English, and we do not doubt 
that it will again meet with a warm welcome as an opportune and valuable 
contribution to the important subject of the cultivation of the leguminoace crops. 
It gives the tropical agriculturist the fullest information on how to choose members 
of the widespread family of legumes most suitable for their requirements and the 
climatic and soil conditions surrounding them, and to cultivate them either for 
their seed and oil or as green-manures, cover-crops, fodder for cattle, or any other 
of the many purposes for which they are suitable. The value of the oil-seeds first 
as suppliers of the oil for edible butter and other purposes, and secondly as 
supplying poonac or cake as cattle feed or as a fertilizer, is now recognized on all 
sides ; in either case the by-product is of great value to the land-owner and cattle- 
raiser, and often enables them to jirosper, whereas without their help they would 
drag along as best they can. As an organic manure, such nitrogenous seed-cakes 
have a direct beneficial action on the soil, whilst they increase its fertility and 
ameliorate the moisture conditions by increasing the humus content. 

As cover-crops and groen-manuies many of the leyuminoaoe family have no 
equal, since they help to enrich the soil whilst conserving and equalizing its 
moisture content. The universally acknowledged value of this family, therefore, 
has caused agricultural experts the world over to be inundated with queries as to 
which variety to choose, how to plant the one selected, and how to proceed after 
planting. All these and many other queries are answered in this book, which 
will enable planting experts to answer the questions put to them, and better still, 
will enable the planter to solve his own difficulties. It will meet, we trust, with 
well deserved success. 


B C Five-Figure Logarithms and Tables for Chemists. C. J. 

Woodward, B.Sc., late Head of Chemical Department, Municipal 
Technical School, Birmingham. (E. & F. N. Spon, Ltd., 57, Haymarket, 
London.) Price : 28. 6d.; foreign postage, 2d. 

These logarithm tables are constructed specially for use in chemical and 
metallurgical laboratories. In calculating analytical or experimental results, 
ordinary arithmetic is too tedious ^and is archaic in these days for such work); a 
calculating machine is too expensTve; a slide rule does not record the successive 
steps in the computation, and may not be sufficiently accurate; but logarithms 
overcome these disadvantages once one has mastered the slight difficulty at first 
experienced in finding a required number. Mr. Woodward’s tables are particu¬ 
larly easy to use, and by means of his so-called “ABC” system, mantissae and 
logs, are found more rapidly and certainly than by the arrangement of “propor- 


1 Books and other Publications marked with an asterisk (*♦! can be ordered if desired 
through Norman Rodger, 2, St Dunstan's Hill, London, E.C. 3, but in that event the order 
should be placed with him direct and not tlirou^h a bookseller. Those not so in indicated 
should preierably be ordered from the source of publication, especially pamphlets to which 
no price is attached, as these are in many instances gratis Postage as a rule is extra. 

*LS,J., 1911, 509. » J./S.J., 1914, 129. 
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tional parts ” generally adopted, as we can testify from actual practical experience 
of both methods. 

In addition to the five-tigure logarithms, there is a series of other tables, 
these being: (1) for the conversion of Beaume and Twaddle degrees to specific 
gravity or interchangeably ; (2) for the correction of gaseous volumes (of particular 
value in nitrometer determinations, giving dii’ectly the percentage of say KNO^ 
from the volume of NO ); (3) for thermometric conversions; and (4) for the 
change of weights and measures; as well as other tables, showing, for example, 
gas contents, electro-chemical equivalents, and the tension of aqueous vapour, 
international atomic weights, and lastly factors for use in gravimetric analysis 
(calculated to five places) and their corresponding logs. We can highly recom¬ 
mend Mr. Woodward’s little book, and have pleasure in bringing it before the 
notice of sugar chemists and engineers as a most convenient and highly practical 
compilation. _ 

♦Light and Colour Theories and their Kelation to Light and Colour 
Standardization. Joseph W. Lovibond. Illustrated by 11 plates^ 
coloured b)" hand. (E. & F. N, Spon, Ltd., 57, Hay market, London, W.) 
Price : Gs. net; foreign postage, 6d. 

Mr. Lovibond was formerly a brewer, and his work on colour had its origin 
in an observation that the finest flavour of beer is always associated with a colour 
technically known as “golden amber,” the flavour deteriorating as the colour 
assumes a reddish hue. The fiist experiments w'ere made with an apparatus in 
which glass pieces of different cfdours in the form of long rectangular wedges 
were used, while correspondingly tapered glass vessels were made to contain the 
beers. This system, however, proved to be useless for the purpose, not only 
because the rate of colour increase was never in proportion to the rate of thickness 
increase, but also because no two substances are equal in this respect, each having 
a rate specific to itself. Ultimately, the instrument of the form now well-known 
to chemists was evolved, in which by the combination of red, yellows and blue 
glass slips any colour or de])th of colour can be produced. 

This tintometer is at the present day in general use in many industries for 
the colour standardization of their products, as those of sugar refining, brcjwdng 
and malting, wine and spirit manufacture, milling, tanning, dyeing and piinting, 
paint and varnish manufacture, steel manufacture, mineral and vegetable oil 
refining, and the purification of water. It is also in use in pathological investiga¬ 
tions, for it has been found that from a colour analysis of the blood (especially in 
anaemia) useful inferences may be drawn. 

It is the object of the present publication to make generally known the theory 
of the methods of colour analysis and synthesis which have jiroved of such great 
value in the industries mentioned. It is demonstrated that colour is a deter¬ 
minable property of matter, and it is also shown that the methods recommended 
are thoroughly scientific in theory and practice, and that the results are not likely 
to be changed by further discoveries. Furthermore, out of the work done a new 
law has been developed, which is termed “ the law of specific colour development,” 
meaning that every substance has its own rate of colour development for regularly 
increasing thicknesses. We think that chemists who have worked with the 
tintometer will be keenly interested in Mr. Lovibond’s book, which will enable 
them more thoroughly to realize the principles upon which his instrument is 
constructed. 

The United States beet crop may come into its own in a striking manner this year, 
inasmuch as owing to the probable shortage of ships, the supplies from overseas may have 
to be limited to a considerable extent. 

Efforts are being made under Government auspices to extend the beet sugar industry 
of Canada, and the establishment of a large beet sugar factory in the Red River Valley, 
Manitoba, is under consideration. There is a large dairy industry in that province of the 
Dominion, and the introduction in its midst of beet cultivation would tend to develop 
further the dairy business. 
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The British Empire League are actively canvassing for support amongst British 
traders of all classes towards the proposal to register a Mark of Origin to distinguish goods 
made or produced within the British Empire. France has already such a mark, Italy is 
about to adopt one likewise, and if the British Board of Trade are satisfied that the 
establishment of such a mark for the British Empire is substantially supported throughout 
the country they are certain to consider favourably any formal application made to them 
for any such registration. _ _ 

The increased shortage of sugar in this country the last two months led the Food 
Controller during May to further curtail the amount of sugar allotted to the sugar users 
generally. They had already in March been out down to the proportion of 40 per cent, 
of what they used in 1915, but this percentage is now reduced to 25 per cent. Meanwhile 
the supply of sugar recently available for the public has been no more than roughly half 
a pound per head per week. _ 

A serious effort is now being made by the Food Contioller’s Department to provide a 
supply of sugar for preserving the coming fruit crop amongst private orchards in this 
country. Applications totalling about half a million have been lodged in response 
to a notice that would-be proseivers of such fruit must apply to a given quarter for the 
sugar needed ; and whether the demand thus revealed can he satisfied or not, it will at 
all events give the authorities some definite idea of the extent to w'hich the practice of 
private preservation of fruit holds away in this country. 


In discussing the future prospects of the German alcohol industry at a recent meeting 
of the Association of Spirit Manufacturers, Hans Kdleh, of Putlit/., expressed the opinion 
that the outlook was very unfavourable. He said it was more than doubtful whether the 
Germans would be able lor several years to dispense with potatoes for national nourish¬ 
ment to the same extent as formerly. In any case the consumption of brandy would be 
restricted, and now taxes would not leave alcohol untouched. High prices were to be 
expected, together with a decline in sales, owing to depopulation. If substitutes for 
potatoes were not provided by the distilling experts, the industry would pass through 
serious times. .. __ 

The American Cane Growers’ Association of Louisiana have offered the U S. Govern¬ 
ment the use of the sugar factories of its members for use in such manner as may be found 
advisable in meeting the demands which may arise in connexion wdth national defence. 
Approximately half the boiler capacity of Louisiana is installed in sugar factories. 

According to official statistics, supplied through the Board oj Trade Journal, the 
quantity of sugar cane ciushed in Argentina during 1916 was 1,433,145 metric tons, w hile 
the quantity of sugar manufactured therefrom amounted to 84,069 metric tons, as compared 
with 149,299 tons in 1915 and 336,956 tons in 1914. 

The spell of had luck which has dogged Tucuman planters for some years in the 
way of droughts appears to be at an end, as it has rained abundantly of late both in the 
mountain districts and on the plains, and reservoirs are filling up. As a consequence, 
there will be plenty of water for irrigation when the next dry season sets in. 

Losses by submarine depredations so overshadow all others, that it is apt to be over¬ 
looked that other marine risks add their quota to the shortage of sugar in this country. 
An American exchange records for example the stranding of a steamer laden with some 
6,000 tons of sugar bound for the United Kingdom. 
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Correspondence. 


J0ICE FILTRATION. 

To THE Editor, “ The International Sugar Journal/’ 

Sir, —In your March issue there was an article* dealing with the problem of filtering 
all the mixed juice from the mill. It might be of interest to your readers to learn that 
we, at our factory, “ La Grange,” on the West Indian island of St. Croix—which lately 
passed from Danish to American rule—for the last two crops have been filtering all our 
juice through ordinary filter-presses, without the use of any other chemical than lime. 

“La Grange” uses a 9-roller mill with crusher, grinding 330 tons of cane in 24 hours, 
with about 91 per cent, extraction, and giving approximately 110 per cent, of juice, equal 
to 360 tons of mixed juice in 24 hours. The latter is treated with milk-of-lime to neutrality 
and pumped through a heater, giving the juice a temperature of 108° C., and right 
through the filter-presses, where the working pressure is 4011)8. per sq. in. The clarified 
juice is, of course, perfectly brilliant, and the filter-cakes are hard and dry. We use two 
big and three small presses, with, in all, 2165 sq. ft. (or 213 sq. metres) of filtering surface. 

The analyses have on the average, for the last eight weeks, run as follows * — 

Biix. Poiai i/ation. Purity. 

Mixed juice.. .. 12*8 .... 10-65 .... 83-5 

Clarified juice.... 13-0 .... 11*2 .... 86*1 

Sweet liquor .. — .... — ... 88*3 

Previously, we used the closed Deimng appaiatus, but now our entire clarification 
system consists of: Liming tanks, a pump, a heater, and the filter-presses. 

Yours truly, 

C. Y. G. Sorensen, 

St. Croix, 4th May, 1917. General Manager. 


Review of Current Technical Literature. ‘ 

Experiments made on Java Plantations relative to the Loss of Nitrogen 
AFTER Manuring with Sulphate of Ammonia or Nitrates of Soda 
OK Potash. C. H. van Harreveld-l.ako. Archie/, VJIG, 24, Part 6', 
17 7 -m; P<^rt 7, 207 - 216 , 

In Java at least 50,000 tons of sulphate of ammonia, costing about £635,000, 
for a cultivated area of 246,954 acres, are used per annum, so that the question of 
the extent of the absorption of the nitrogenous fertilizer becomes one of some 
importance. 

A means was devised for establishing a standard value known as the 
“coefficient of absorption of nitrogen” for the examination of different soils 
in this respect. For this purpose 50 grms. of the dry soil wore mixed with 50 c.c. 
of water, and afterwards with 50 c.c. of aN/5 solution of ammonium sulphate, the 
whole being shaken up for two days, filtered, and the amount of ammonia deter¬ 
mined in 20 c.c. of the filtrate by distillation. By multiplying the number of 
c.c. of N/10 obtained on distillation by 14, the coefficient of absorption of nitrogen 
is obtained. 

For the majority of soils with a coefficient exceeding 140, no loss need be 
feared. Some with a coefficient below 80 might sustain a loss under particularly 
unfavourable conditions, such as torrential rains or floods. In general, soils of a 
coarse texture have a low coefficient, and show a fairly considerable loss of 
nitrogen. On applying a heavy dressing of manure, the loss of nitrogen increases. 

Experiments were also made with nitrates of soda and potash, which have 
been in use in Java on cane plantations during the war. None of the soils 

11917, 125-130. 

a Tliis Review is copyright, and no part of it may be reproduced without permission.— 
(Editor, LSJ.) 
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examined had any high coefficient toward this fertilizer, and leaching experiments 
carried out during three days showed that a considerable quantity of nitrogen from 
the nitrate had been washed out. It is therefore concluded from the investigation 
that the use of nitrate of soda in tropical countries during or before the rainy 
season is of no advantage, nor is the employment of nitrate of potash on permeable 
highly irrigated soils to be recommended. In Europe the action of nitrates is 
more rapid and effective than that of sulphate of ammonia; but in the tropics, 
whore the nitrification is so rapid, this difference in behaviour is unimportant. 

Utilization of the Fertilizer Constituents contained in Cane Molasses. 

IV, E, Cross and W. G, Harris. Revista Industrial y Agricola de 

TucumdOy VJIG, 7, No, 95-103. 

A study of the following table, giving figures representing the respective 
fertilizer ingredients found in Tucum^n molasses, will reveal the richness of the 
product with regard to potash, nitrogen, and phosphoric acid, and in a former 
article* one of the authors has called attention to the importance of these con¬ 
stituents, while also making observations on the possibility of their utilization. 
This matter is now again taken up, and the results of a study of the ash of cane 
molasses and distillery vinasse are discussed :— 


Sample. 

Nitro¬ 

gen 

Af^h 

Pho««plioric Phoftplioijc 

Acid Acid Lime 

(ILOa) (PaO,) (CaO) 

j)ci cent percent percent. 
Molasbos. Ash Molasses 

Limo 
(CaO) 
per cent. 
Ash 

Potash 
(K,0) 
per cent 
Molasses. 

Potash 
(KA)) 
per cent 
Ash 

A .. 

0-54 

.. 7-44 

.. 0-13 

.. 1-7 

.. 0-71 . 

9*5 . 

3-34 . 

44-9 

11 .. 

0 69 

.. 6-82 

.. 0-17 

2-5 

.. 0 46 . 

6-7 . 

2-96 . 

43-4 

C .. 

0-76 

.. 10-89 

.. 0-14 

1-3 

.. 0-72 . 

6-6 . 

6-18 . 

47*6 

I) .. 

0 85 

.. 9-68 

.. 0 10 

.. 1-0 

.. 0-82 . 

8-6 . 

3-87 . 

40-0 

E .. 

0-60 

.. 8-85 

.. 0-14 

.. 1-6 

.. 0-97 . 

11-0 . 

4-11 . 

46-4 

V .. 

0-56 

.. 6-94 

.. 0-15 

.. 2*1 

.. 0-38 . 

5'5 

3-26 . 

47*0 

(1 .. 

0 74 

,. 9-54 

.. 0 13 

,. 1-4 

.. 0-96 . 

10-0 

4-06 . 

42*6 

H .. 

0-70 

.. 10-06 

.. 0-15 

.. 1*5 

.. 0 64 , 

6-4 . 

4-93 

49-0 

I .. 

0*66 

.. 7-54 

.. 0-21 

.. 2 8 

., 0-41 

5-4 . 

3-92 . 

62-0 

J .. 

0-76 

.. 7 45 

.. 0-16 

.. 2-2 

.. 0-71 . 

9-5 

3-62 . 

48-6 

Average 

0 68 

8 52 

0-15 

1 8 

0 68 

7-9 

3 92 

46 1 


It is pointed out that these figures indicate what might bo the approximate 
composition of the ash of molasses burned in specially constructed furnaces ; but 
the composition of the ash of molasses incinerated in conjunction with bagasse 
would be very diiferent, owing, not only to the mixture of the two residues, that 
of bagasse being rich in silica, but also to the possibility of the union of the alkali 
and lime of the molasses with this silica. The utili 2 :ation of an ash of this class, 
and that of the ordinary molasses ash, would by no means be the same, though 
this silicate slag could not be considered at the present time as a product without 
value. 

On studying the analyses of the molasses ashes, one sees immediately that 
the percentage of potash is high, namely, 45-60 per cent, as K^O, corresponding 
to 66-7*l per cent, of potassimn carbonate, in which form, in fact, the potash is 
probably present. Therefore, the ash without requiring further treatment could 
be used or sold as a fertilizer, or sold as crude potassium carbonate for use in the 
manufacture of glass or soft soap, in dye work, or in washing wool. By lixiviating 
the crude ash several times with water, evaporating the solution, and heating the 
residue, there will be obtained a product which is considerably purer, and which 
therefore might result in greater utility. 

i JScv^fa. 1915, 6, No. 4™ ~ 
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But the salt obtained by this simple method is a mixture of several constituents, 
and is a crude product. It is not difficult to separate many of these impurities by 
means of fractional crystallization, and on doing this three salts were obtained, 
these being whitish, and consisting of impure potassium sulphate, potassium 
chloride, and potassium carbonate, as the following table shows :— 



Fraction I. 

II. 

III. 

Soda, NaaO. 

.. .. 2*8 .. 

1*6 

1*9 

Potash, . 

.... 47*6 .. 

47*6 

37*9* 

Sulphuric Acid, SO<j .. 

.. .. 44*4 

2*4 .. 

— 

Chloride, Cl . 

.... — 

34*0 

1*0 

Water, HgO. 

.. .. 1*6 

14*5 

32*6 


This leads the authors to believe that it would be easy to prepare such 
products in the sugar factory. There are many industries in which they would 
be useful, and potassium sulphate, for example, might be employed in the 
manufacture of alum and glass, and potassium chloride after conversion to the 
nitrate for the manufacture of explosives. The simplest method, however, would 
be to sell the ash without any previous treatment as a fertilizer, or for any of the 
purposes common to crude potash salts. Especially at the present time, this 
commodity should sell easily at good prices. 

Even more important than the molasses nsh is that of the vinasse, the residue 
of distilleries. The utilization of this product would be advantageous in two 
directions, for not only would it increase the profits of the factory, but ic would 
make unnecessary the throwing of the waste product into the nearest stream 
or river—an objectionable proceeding. 

The most logical method of using the vinasse would be to evaporate it to 
dryness, say in a small effect to be used exclusively for the purpose, and sell the 
product without any additional pieparation. Noel Deerr^ has stated that 
it is almost impossible to concentrate vinasse beyond the state of a pasty substance, 
owing to its hygroscopic properties ; but the authors have observed that by acidi¬ 
fying the partially concentrated vinasse with sulphuric acid, a complete concen¬ 
tration can be reached, and a black, dry, non-hygroscopic powder suitable foi 
transportation in bags or barrels bo obtained, its cornj)osition being as fidlows:— 

I'er cent 

Phoflphoric acid, _ ... .. .... 0-75 

Potash, K 2 O. .... . . 37 60 

N itrogen .... .... ... ... 

There must exist a good market for this product, either as a concentrated 

potash fertilizer (containing about 6() per cent, of potassium sulphate), or as 
potassium sulphate in crude form, to be used as such, or converted into the pure 
salt. The simplicity of its preparation must not be lost sight of. 

Fractional crystallization, employing the same method used in the case of the 
molasses ash, was also tried in the case of a solution made from the dry vinasse, 
after acidifying with sulphuric acid, the analyses of the three salts resulting being 

as follows: Fraction I 11 III 

For cent Per cent. Per cent. 

Lime, CaO .. .. .. .. 16* 1 .. 1*1 .. — 

Magnesia, MgO. 0*7 .. 1*0 .. 0*6 

Soda, Na^O. 2*6 2*1 .. 4*4 

Potash, KgO . 26*3 .. 49'4 .. 42*0 

Sulphuric acid, SO 3 . 46*7 .. 46*6 .. 44*7 

Water, IIjO . 0*1 .. 0*04 .. 10 

Of the three fractions, the first is the most impure, as it contains a considerable 
quantity of calcium sulphate, but by means of repeated recrystallization these salts 

* Equal to 56'7 pei cent, of i>otassunri carbonate, or 82*7 per cent, on the water-lree babis. 

1 Bulletin, S8, Hawaiian Sugar Planters' Association, 
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woiild be raised in purity according to the demands of the market, though it would 
be difl&cult to effect such operations in a sugar factory economically. 

In conclusion, the authors mention another method for the utilization of some 
of the fertilizing elements of vinasse, namely, that of precipitating the nitro¬ 
genous matter with lime. Irt this process, as described by Deerr and Peck,^ 
the lime is added to the vinasse in the proportion of 1 or 2 per cent., and the 
precipitate formed is separated by filter-presses, a fairly dry and hard mass with 
1*9 per cent, of nitrogen and 58 per cent, of water being thus produced. In 
their experiments along this line, the lime was added to the vinasse in various 
propoi’tions at different temperatures, being in some tests boiled, and in others left 


to precipitate without being heated at all. 

Nitrogen 

Wei gilt Nitrogen y>ri‘- 

No Nitiogcn of in drv cipitated 

of percent Lime Ticntment precipitate, precipitate, percent 

Test. vinaSBC. (CaO) per cent per cent vinasse. 

1 .. 0*148 .. 2‘5 .. boiled 10 mins. .. 2 86 .. 0*574 11*1 

2 .. ()-148 .. 6 0 .. Cold 3-0 .. 0*56 .. 11*3 

3 . 0*148 .. 5*0 . boiled ... 3-3 .. 0*695 .. 1S*2 

4 0 148 .. 1*6 „ . 1-84 .. 0*84 .. 10*7 

6 .. 0 30 .. 1*8 .. Cold 2*4 .. 11 .. 8*8 

6 .. 0 30 .. 1*8 .. „ 3*8 .. 1-5 .. 19*0 


It will be seen from the tabulated le.sults that the lime served only to extract 
a small proportion of the nitrogenous substance of the vinasse, so it is concluded 
that it is not worth while to adopt this method on a large scale with Tucuman 
molasses. At first it was thought that the low yield of nitrogen was caused by 
the decomposition of the albuminoid 8 ubstanc( 3 s dining fermentation with the 
corresponding production of amides, which could not be precipitated. However, 
later it was found by analysis that only 22 per cent, of the total nitrogen was in 
the form of amides, thus disproving the theory. 


Recent Developments in Sugar Manufacture in Hawaii. R. /?. Hind 
and E, Kopke, Rrocet'dinys of the IIawaii<iit Sugar Planters^ Association^ 
WIO. 

Transport of cane, —Track scales outside the factory should be provided with 
registering beams in order to avoid incorrect weights. For handling the cane, 
the Wick unloader is daily coming into more general use, but it would be desir¬ 
able to have some mechanical arrangement for moving the mechanism from side 
to side, which cannot well be done by small-statured Asiatic labour. It has been 
found advisable in cane carriers to use iron slats, about J in. thick by 7^^ or S in. 
wide, instead of wooden slats, which generally are less serviceable. 

Juice extraction and miUing, —The introduction of Meiiiecke revolving knives 
has met with success, and about 12J H.P. per lineal ft. of cane carrier is lequired 
for driving them, but they require considerable attention. Moore carrier clutches 
are being more and more adopted. Recent experience with the Searhy shredder 
has demonstrated that the best position for it is between the cane carrier and the 
following crushing machinery, so that the cane from the carrier is cut by the 
revolving knives, and passes first through the shredder and then through the 
crusher, or, if there is not one, directly to the mill rollers. 

Owing to the introduction of juice grooves the inclined type of housing is no 
longer considered necessary, as the pressure exerted against the top roller by the 
feed and back rollers can very nearly be equalized. Steel housings are taking the 
place of those of cast-iron, because it is found that a simpler method of attaching 


^Bulletin, g8, Hawaiian Sugar Planiers* Association 
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the kiug-bolt is possible by the use of steel, and the liability of housing breakage 
18 then far smaller. Placing the jacks on top of the housing is now considered 
good practice. The old style intermediate carrier is giving place to newer designs, 
such as the Ewart or Bainsay, which give less cause for breakages and mean 
cleaner mills. 

Boilersy furnaceSy and pnnips. —Higher steam pressures than can be furnished 
by the older type of return tubular fire-tube boiler are now in demand, owing to 
the introduction of the steam turbine for working the Searby shredder and auxili¬ 
aries throughout the factory. The Stirling type seems to be favoured at present. 
In the 7 ft. x 20 ft. return tubular boiler, it is considered that the limit is reached 
as to size, and the need for higher pressures which would require heavier plates in 
construction makes it impracticable to design for more than 150 lbs. Experi¬ 
ments have been carried out with the purpose of determining the proper spacing 
of the bars, and the best inclination of the grates for the most efficient burning of 
the bagasse coming from mills crushing it practically to powder. The Giaiica- 
Keech furnace seems to be meeting with success. For feeding the boilers the 
steam turbine or motor-driven, multi-stage centrifugal pump is taking the place 
of the old direct-acting pumps, and in Cuba some installations of Alberger pumps 
have been made, on account of the advantages in economy of operation, up-keep, 
floor-space, absence of valves, and the like, offered by this typo. 

Clarification. —For the subsiding of the treated juice, the system of inter¬ 
mittent settling has more advocates than that of continuous settling, and the 
tendency seems to be towards larger settling tanks. 

Evaporation hoilingy curingy etc. —For the concentration of the juice, the 
adoption of apparatus working on the film principle does not appear to make 
headway, standard evaporators, well designed, giving very satisfactory efficiency. 
In boiling, the calandria pan is taking the place of the coil type. Open, 
unjacketed U-type crystallizers, provided with driving arrangements allowing 
each vessel to operate individually by means of a friction clutch, are preferred to 
any other. As to centrifugals, 40 in. macliines are mostly adapted for sugar 
intended for shipment, and 30 in. diameters for lower products. Belt-drive is still 
advocated by the majority, but it is recognized that water-drive offers very im¬ 
portant advantages in the absence of shafts, pulleys, belts, &c., though those require 
considerable attention and up-keep. In Cuba the 30 X 18 in. centrifugal has been 
found a very desirable size, allowing all the speed of the smaller diameter with the 
increased capacity of the larger one, owing to the greater height of the basket. 

The use of automatic weighing, bag-sewing, and bag-marking machines in 
the sugar room is recommended. The grass-hopper type conveyor is replacing belt 
and slat conveyors. It is considered that the filter-press department is one leaving 
much to be desired, and in it probably the greatest improvements may be expected 
in the future. 

Experiments made with “ Bacteiuzed Peat.” James W. Tocher, Aberdeen 
Free Press y February 2Srdy 1917. 

Some experiments were carried out by Dr. Tocher under the auspices of the 
Governors of the Noith of Scotland College of Agriculture last summer with the 
object of investigating the claims made by Prof. Bottomley in respect of his 
preparation.* Although the trials were fairly extensive and thorough, it was 
thought that they could be regarded only as of a preliminary character, and in no 
way conclusive. 

IJ.AV., 1914, 238, 536, 1915, 96, 117, 192, 516, 577 ; 1916, 140, 198, 222, 2.*i3, 357, 472 
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In the first place, the season of 1916 was exceptionally wet, with the result 
that the yields, both of turnips and potatoes, were well below the average for the 
selected soils under ordinary treatment. There was a distinct inhibition of growth 
generally, and consequently it could not be said what the effect might have been 
in a normal season. In the second place, the effects of a dressing of bacterized 
peat at the rate of one ton per acre was very uneven in character. The effects of 
two ton rates were compared with the effects of one ton rates, and it was found 
that in three out of six compartments the yields from two ton quantities were 
distinctly less than those from one ton quantities. In the other three cases 
the yields were practically the same. 

The general results so far showed that a dressing of bacterized peat at the 
rate of one ton per acre was much inferior to a dressing of sulphate of ammonia at 
the rate of one cwt. per acre. Of course, bacterized peat cannot be regarded 
as a quick fertilizer in the same sense as sulphate of ammonia. It is just 
common peat submitted to fermentativo action, sterilized and inoculated with 
nitrogen-fixing bacteria. In several of the experiments it was found that the 
yield from the common peat plots were just as good as the yield from the bac¬ 
terized peat plots. The Committee would like therefore to compare the yield from 
common peat which has been ripened and sterilized, but not inocula'ed, against 
the effect of inoculated, that is “bacterized peat.” It is possible that the fertility 
value of bacterized peat might be largely due to the substance formed during 
])utrefaction and to the absence through sterilization of the organisms hostile to 
the nitrogen fixers. The value of common peat as an enricher of poor sandy soils 
has long been appreciated by practical men. It is more than 100 years now 
since Lord Meadowbai^k pointed out the advantage of a manure heap composed 
of alternate layers of farmyard manure and peat. Bacterized peat might or might 
not possess ad>antages over such a mixture, but bacterized j)eat was looked upon 
in some quarters as a new and important advance in agriculture. 

The Committee wishing thoroughly to test its value, I)r. ToCHEK accoid- 
ingly moved the following motion, adopted at the meeting of the Bacterized Peat 
C(uiiuiittee : “That a committee be appointed to he associated with the staff in 
reporting to the Board of Agriculture for Scotland on the results obtained from the 
exj)eriments already carried out, and in conducting further investigations in con¬ 
nexion w'lth bacterized jicat.” This was agreed to. 

Japaxesb Cank. John M, Scott. Vmvetsiiy oj Fhtidn^ Agricultural Experiment 
Station^ Bnllettn 129, 1916. 

Wh(!n first introduced into Florida, Japanese cane was grown for the production of 
syrup, but in most sections of the State certain other canes have been found to be more 
satisfactory for this purpose. Its chief value at the present time is as a forage crop for the 
feeding of live stock, and it may be used as silage, winter pasture, or as dry forage. It is 
urged that farmers should cultivate Japanese cane, and directions are given for its planting, 
cultivation, and harvesting. Fertilizer experiments were also conducted, and it is con¬ 
cluded that apparently the only eflfect fertilizers have on this crop is to increase the yield 
of green forage per acre, since the percentage of sucrose in the juice was practically neither 
increased nor decreased, the average being about 10 6 per cent, and the Brix of the juice 
about 16*8 degrees. Regarding the effect of fertilizer on the yield of cane per acre, it 
was found that on the soil concerned potash was most beneficial, next nitrogen, while 
phosphate appeared to be of less importance than either of these. Ground limestone 
acted as a temporary stimulant, no results in this respect being obtained after the first 
application. The yield per acre decreased on all plots each year, and it is therefore 
recommended that the cane be planted every third or fourth year. 

J. P. O 
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UNITED KTNODOM. 

Cane Mill having Rollers with rrsiliently mounted Pins for the Increase of 
THE Gripping Capacity. Abraham M, Erkelens, of Soerabaja, Java. 12^265. 
Applied for, August 25th, 1915. 

Tn order to improve the gripping capacity of mill rollers, and thus favourably to 
influence the crushing of the cane, the circumference of the rolls is provided with pins or 
bars which extend beyond, and are arranged resiliently, so that they can bo forced into the 
rolls until their outer ends lie in the cylindrical circumference. 

As is shown in the figure, the pins 6 are placed in rows or arranged in any other form- 
ation in the outer circumference of the roll 7. The pins are provided with a collar 8, and 
are held in the holes 9 by means of threaded rings 10, screwed therein, till their outer ends 

are flush with the circumference of 
the roll. A spring 11 is arranged 
>»etween the collar 8 and the bottom of 
the hole 9, keeping the pin extended 
when no force presses it inward. 

When now the roll rotates in the 
direction of the arrow, the extending 
pins grasp the sugai cane and bring 
it between the roll 7 and the second 
roll 12 As soon as the cane is caught 
between the rolls 7 and 12, the pins 6 
have done their w'ork and are forced 
inward, thereby giving that portion 
of the roll the form of a plain cylinder. 

According to another construction, m the longitudinal direction of the rolls are pro¬ 
vided bars consisting of a front narrow part and a broader part or base. The bars are 
inserted in slots of such form that a space is normally left between the bars and the bottom 
of slots and are locked in position in the slots by means of the end flanges. In this space, 
springs are arianged which normally maintain the front jiarts projecting out from the 
circumference of the roll. The bars are provided with blocks which limit the inward 
movement of the bars. The latter have the same effect as the aforesaid pins but are in 
some cases more effective The rolls according to the invention avoid a draw'back of the 
known rolls provided with fixed teeth, whereby the cane is insufficiently crushed in the 
spaces around these teeth. 

Manci acture of a Fertilizer by the Oxidaiion of Sewage. Gilbert J, Fowler 
and Gladys Mumford^ of 2, Danes Road, Rusholme, Manchester. 

Applied for, June 7th, 1915. 

In order to produce a fertilizer containing a relatively high percentage of nitrogen 
available for plant food, and also organisms in a state of activity serviceable to the 
production of a good crop, the inventors use the solid residue or sludge resulting from the 
oxidation of sewage matter through the agency of bacteria, by forcing air through 
the liquid in the presence of the bacteria, or from other sewage purifying processes, which 
residue has been heated and dried artificially, and either revivified or rendered active by 
the addition of a small quantity of a fresh active residue or sludge subsequent to drying, 
an effective bacterial fertilizer thus being produced. 

i Copies ot specilications of patents with their drawings can be obtained on application 
to the foUowiug:—Untied Kingdom: Comptroller of the Patent Office, Southampton Buildings, 
Chancery Lane, London, W.C (price, 6d each) United Statee • Coniinissioner of Patents, 
Washington, D C. (price 6 cents each) France * LTmprlnierie Nationale, 87, rue Vieille du 
Temple, Pans (price, 1 fr 06 c. each). The date given in the heading of United Kingdom 
specifications is that of the application of the patent. 
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Manufacturk op a Fertilizer from Cane or Beet Molasses or Vinassb. Wm, P, 
Thompson t of 6, Lord Street, Liverpool. (Communicated by Abram L Kaplan^ 
of New York, TJ.8.A.). 9S70. Applied for, June 24th, 1916. 

Distillery slop, or the waste product in the manufacture of alcohol from cane or beet 
molasses, of a gravity of 3-6° Bd. (6-3~8*9° Brix) is concentrated to 44° Be. (81*8® Brix) 
in a triple effect apparatus, the heavy vinasse produced being mixed with 30- 36 per cent, 
of its weight of finely ground phosphate, guano, or bone meal, and the resulting mixture 
treated with sulphuric acid of 66° Bd. (sp. gr., 1*842 ; l«8*4° Tw.j in sufficient quantity to 
produce superphosphate and convert the carbonates to sulphates. After thorough mixing 
the mass is allowed to cool, a dry fertilizer that can easily be spread, and contains soluble 
phosphates, potash, nitrogen, and organic matter, being thus produced 

Measurement of the Depth of Liquid in Tanks. Frederic H . Clift, of 95, Castlenau, 
Barnes, London, S.W. 103,S90 (4500 of 1916), Applied for, March 27th, 1916. 
It is the purpose of the invention to simplify the apparatus of the kind, avoiding the 
variations of pressure which arise, due to temperature or barometric pressure. This end 
is attained by utilizing the varying levels of the liquid in the tank or other vessel to control 
the leakage of air from a box or chamber, which is in communication with the pressure 
gauge, and into which air under pressure is admitted. 

Heferring to the figure, in the vessel a adapted to contain the liquid the quantity of 
w’hich it is desired at any time to measure, is a buoyant body 6—hereinafter for con¬ 
venience called a float—which is guided in any suitable manner, so that it has a vertical or 
approximately vertical motion in said vessel. On the top of the vessel is mounted a 
piessure box which tor convenience is formed in two parts, an upper part c and a lower 
part c ^. These two parts are divided by a flexible diaphragm d which is preferably of the 
corrugated type. In the upper part e of the box are three orifices or ports one of which e 
IS in conuminication with a delicate pressure gauge h by means of a suitable pipe k, 
another of which / is in communication with a source of supply of air under slight 
pressure, and the other of which g is open to the atmosphere. This latter is shaped on its 
inner s do to form a seating for a valve m carried by the flexible diaphraam d , the whole 
forming an escape Milve. In the lower }>art of the pressure box, which is open to the 

atmosphere by a port u, is a centrally arranged guide 
bush 0 in which is mounted a spindle » the function 
of which is to impart the upward movement of the 
float b to the flexible diaphragm d. The air inlet 
port f, which may be located in any other suitable 
part of the circuit, for instance in the pipe k, is 
preferably provided with a choking hole, in order 
that the air for the apparatus may be taken from a 
source the pressure of which is not constant, such 
for instance as the pressure in the fuel tank when 
pressure feed is employed. 

As no material which can be practically used 
for the float is sufficiently buoyant to operate 
without any submergence, it follows that there must 
be a certain depth of fluid at the bottom of the tank 
which cannot be measured. To reduce this to a 
minimum the float is relieved of this non-buoyant 
weight by balancing it by means of a spring or its 
equivalent. In the construction shown in the 
accompanying drawing the float is suspended on a 
long coilod spring t the strenRth of which is 
sufficient to keep the valve m up in contact with the seating at the inner end of the port 
On air under pressure being admitted to the pressure box, the pressure therein operates 
to exert a downward pressure on the float b through the diaphragm d and the spindle t. 
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such pressure depending upon the upward pressure of the float, which depends on the 
amount same is submerged, it being obvious that the upward pressure of the float will 
increase as the quantity of liquid in the vessel increases and vice versa. When the pressure 
in the pressure box exceeds the upward pressure of the float on the diaphragm the escape 
valve will open and thereby reduce the pressure in the pressure box and allow the float to 
again close the escape valve. By this means a balance is arrived at whereby a definite 
pressure is maintamed in the pressure box which giv(»8 a rending on the gauge which is a 
measure of the depth or quantity of liquid in the vessel according as the gauge is calibrated. 

It will he seen that in this apparatus any rise of pressure in the pipe leading to the 
gauge due to rise in temperature or to variation in barometric pressure is immediately 
corrected by the action of tho escape valve under the control of the buoyant body in the 
liquid. Therefore, the gauge gives a correct reading under all conditions. 


SuLPHUii Oven poh the Production of Sulphur Dioxide Tndusthiaily Free from 
Oxygen for use in the Manufacture of Hydrosulphites. Louis Descamps, 
6 , Place Gaiiibetta, Chateauroux, Indre, France. 100,9S9 (1010 of 1916J 
Applied for, January 21 st, 1916. Accepted, August 10th, 1916. Under Inter¬ 
national Convention, July 18th, 1915 (France). 

When burning sulphur in a sulphur o^on in tho oidinary way, that is, when complete 
combustion of the sulphur is effected, an excess of air must he used, and the sulphur gases 
produced contain a greater or less amount of oxygen. In order, however, to produce gases 
containing sulphur dioxide free from oxygen, such that may be used in the manufacture of 


a hydrosulphito, a different procedure must be adopted. According to the piesent specifi¬ 
cation, in Older completely to utilize the oxygen admitted into the oven, the air is previously 

boated suitably, and this hot air is brought 



in a thin layer into contact with the 
burning and molten sulphur. 

As is shown in tho figure, the oven is 
circular, and comprises three essential 
parts: An air healing chamber A, a sul¬ 
phur pan il, and a combustion chamber C. 
The sulphur is introduced into the cham¬ 
ber C through a charging door li\ which 
is closed hermetically. An orifice closed 
by a screw stopper O affords a passage 
through which the sulphur may be 
ignited. The sulphur melts rapidly and 
collects as a lupiid layer in ])an Ji. The 
charge of sulphur introduced through K 
is such that the level of the liquid sulphur 


is never above the level m n. 


Atmospheric air, as dry as possible, adjusted in quantity by any suitable known 
device, is admitted by the pipe I). It is heated by passing along the chamber A ])ast the 
circular baffle plate and then flows through the vertical pipe F. As it leaves this pipe, 
the air is reflected on to the bath of liquid sulphur B by a circular cap II supported by feet 
I, The hot air in licking the large surface m n of tho liquid suljihur is almost completely 
deprived of its oxygen which burns to form sulphur dioxide (SO^). The mixture of 
sulphur dioxide and nitrogen leaving the opening A is conducted into any known purifying 
apparatus which condenses sulphur vapour, before being brought to the apparatus for 
using the mixture for the manufacture of hydrosulphite, or other purpose. 


Hydraulic Pressure Regulating Gear i-or Mills. William Mackie, of 11, Walmor 
Crescent, Paisley Road West, Govan, Glasgow, N.B. 101,160 (160 of 1916). 
Applied for, January 6th, 1916. Accepted, August 24th, 1916. 

According to the present design the combined cylinder and plug, instead of being 
made so that it is inserted and secured within the outward extension on the cap, is made 
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with a part (or parts) depending from the cylinder, so that it extends downwards outaide 
of the outward extension on the cap. Between this extension of the cylinder and the 
extension on the cap, there are provided any of those now well known devices hitherto 
applied for retaining the plug or combined cylinder arid plug within the cap. For example, 
the part depending from the cylinder has formed on it an inwardly extending interrupted 
flange to co-act with a counterpart interrupted outwardly projecting flange on the ex¬ 
tension of the cap, or there may be two or more of such counterpart co-acting interrupted 
flanges in the length of the co-acting surfaces, or these counterpart co-acting surfaces may 
be in the form of interrupted screw threads. With this improved construction the overall 

diameter of the extension on the cap 
and the cylinder which that extension 
carries may be less than the space 
between the nuts securing the hoadstock 
bolts, so that these bolts may be with¬ 
drawn without disturbing any part of 
the hydraulic pressure-regulating gear. 
Any usual packing may be employed 
between the head of the ram and the 
cylinder in which that head works. 

Thus, as is shown in the sketch, the combined cylinder and plug C is made with two 
segments I) depending therefrom on opposite sides thereof so that they extend downwards 
outside of the outward extension or head B on the cap The depending segments 2> 

have each on their lower ends an inwardly extending flange, and two counterpart out¬ 
wardly projecting flanges IP- are formed on the head B at right angles to the longitudinal 
centre lino of the cap A^. The combined cylinder and plug C is secured in place on the 
head B by first placing it thereon with the depending segments D over the bolt holes J? 
and giving it a quarter-turn to cause the counterpart flanges and to engage each 
other. 

As with this improved construction the head need only be of an internal diameter 
to receive the ram, and not also increased in diameter at the part just beyond the nuts to 
receive within its upjier end the combined cylinder and plug, as in certain hitherto known 
constructions, and as, when the combined cylinder and plug is secured in position, the 
cylinder is above the head and no parts project over the ends of the bolts, these bolts may 
be withdrawn without trouble or loss of time. 

IJsK OF 1 )e(()Lokizino Cakkon, while partly Invkktino Sugar Syrup. Easticky 

J. C. iV. Eastick, and A, G. Eastick^ all of 2, St Dunstan’s Hill, London, 
E, (\ 104y {3Jf25 of 19J6) Appli€*d for, March 8th, 1916. Accepted, 

]\Iarch Ist, 1916. 

This invention comprises an improvement or modification of that described in 
Specification No. 5900 of 1914.^ In the manufacture of jam, jelly and certain kinds of 
confectionery, it is no detriment to us© a sugar or syrup containing a small quantity of 
invert sugar, in fact, in many cases it is an advantage, particularly when the natural 
acidity of the fruit is insufticient to invert the necessary amount of sucrose to ensure the 
proper keeping (juality of the finished product. 

The presence of acid in a raw sugar syrup will very considerably reduce the amount 
of carbon necessary to decolorize, though at the same time it will cause inversion. In 
Specification 6900 of 1914 the maximum amount of acid may be used, as the final 
product is required in the inverted state, but in this Specification the procedure has been 
modified, so that the amount of acid used will correspond to the moderate amount of 
inversion useful for the purpose in view. 

In practice, the decolorizing carbon is added to the sugar solution at a veiy early stage 
with continued agitation, so that decolorization takes place simultaneously with inversion, 
a great saving of time thus being eflected. A stream of air, or of oxygen, for agitation is 

1 I.S.J.y 1915, 242. 
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rather to be preferred to merely mechanical means, since it aids in the removal of dark 
coloured products. As to the quantity of the carbon to be used, this will vary from 1 to 
10 per cent, of the weight of sugar to be decolorized. It may be filtered from the solution 
and by suitable means prepared for re-use, while the filtered solution is neutralized, if 
necessary, again filtered, and subsequently ti'eated in the usual way. The quantity of 
acid should be the maximmn that can be used without causing inversion, namely 10 to 16 
times that permissible in Specifications 21,204 of 1911 and 11,860 of 1912, and about half 
that required in 6900 of 1914. For good raws, 100 c.c. of a 60 per cent, solution should 
require about 100 c c. of a N/10 solution of alkali for neutralization 

Diogeu for Beet or other Hoots. G. M. Clark, of 53, Chancery Lane, London, W.C. 

(Communicated by Latidraiti Bros,, of Fexhe le Haut Clocher, Belgium). 

13^741- Applied for, September 27th, 1915. Accepted, September 27th, 1916. 

A digger for beet or other roots planted in lines is described. It has specially formed 
shares or knives, which permit all the roots to bo dug up, whatever may be thoir dimen¬ 
sions, at the same time diminishing the resistance to the traction of the machine. 

As is illustrated in the figure, it is composed essentially of an angle iron frame / 
mounted on four wheels, and supported in front by an upright standard S and in rear by a 
bent axle 3. The steering is effected by means of the front wheels while the rear part of 
the carriage can be raised and lowered by means of a rack and the lever 4' sides 

of the frame i two flat bars G are fixed by means of cast-iron biackets 5, said bars passing 

under the frame and each carrying a 
share or knife 7. These shares 7, in¬ 
clined outwardly from the axis of the 
apparatus, form a channel which gets 
narrower and narrower and the width 
of which can bo regulated by means of 
a threaded rod 8 which passes through 
the heads of the bars 6 It is sufficient 
to turn the nuts .9 and 10 arranged on 
the rod 8, inside and outside the re¬ 
spective bars 6* in order to cause the 
shares to approach or s(*parate The 
shares 7 ar»^ separated towards the rear 
by a flat blade 11 slightly inclined 
towards the giound and supported by an arm 12 fixed to the frame 7 by a collar 13, The 
blade 11 is intended to direct towards the centre the roots which have been dug up, these 
sliding thereon, and is not employed when use is made of shares which have an upwardly- 
extending portion, which serves to guide to the rear the dug up beetroots so that they 
fall in a line on the ground. 

Each of the shares is formed with its upper edge convex and its base concave, so that 
the junction of the downwardly-directed curves forms a very elongated and tapering point 
which is situated in the same horizontal plane as the rear part of the base thereof. Owing 
to this particular shape, the penetration of the shares into the ground is very much reduced 
and does not exceed 6 to 6 centimetres, so that the tractive effort is reduced, the friction of 
the shares on the ground being also very much diminished. 


Marmalade Manufacture. Robert J. Russell, 275, High Rd., South Tottenham, 
London, N. 101,4(^^ {8951 of 1916), Applied for, June 26th, 1916. Accepted, 
September 2l8t, 1916. 

The peel or rind is converted to a pulpy state by any suitable means, as passing it 
between rollers, grinding, pressing, crushing, or other process by which the structure is 
broken up, more especially that of the coloured or outer skin, which is usually tough or 
hard in marmalade as now made. This pulping process releases from the cells of the peel. 
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juices, oils and flavouring matters, which ahould be retained and can more evenly be 
mixed with the pulp, thereby improving the flavour. 

The fine pulpy mass of the peel can bo treated by adding a little gelatine, starch 
glucose, or farinaceous material well-known to confectioners, in quantity just suSicient to 
make a stiff dough, which may be coloured, if desired. This dough is pressed through 
perforated plates to form threads, or made into flakes, lozenges, stais, or other shapes, and 
may be sugared before being added to the other portion of the fruit 

It is the object of this invention to produce a digestible forai of marmalade in which 
the petd having been prepared as described is mixed witli the other poition of the fruit in 
such a way that the flakes, threads, lozeng(‘s, stars, or other forms given to the pulp when 
mixed will be well distributed throughout the* confection and visible, as in maimalade in 
which the peel is in the form of cuttings, slices, oi threads 


EvAroRATOR, THE FiRST IJnit OF w'HicH IS FiRE-IIi^ATED. WUUam AndcrsoTi, of 
Inistore, Helensburgh, N.B. , and James Meikle, of 14, Garrioch Drive, 
Maryhill, Glasgow, N.B. 15,547. Applied for, November 4th, 1915. Accepted, 
May 25th, 1916 

The apparatus comprises a series of effect bodies, one of which (at least) is heated by 
gases from a furnace. This fire-heated unit consists of an upjier and a lower liquid- 
containing drum connected by upright water tubes traversing the flue through which arc‘ 
led the hot gases from the furnace It serves as a generator for vapour which is led int() 
the cahindria of each of the succeeding units, in which evajioration is effected at sub- 
ntmospheric pressure. The liquid to be evaporated first enters the first unit, and passes 
from it to the others continuously, the piessure decreasing in each unit. Thus, the first 
unit serves not only as a generatoi, but also constitutes the first stage of a multiple efiect 
apparatus. 


UNITED KINGDOM APPLICATIONS 

MANUFACTriu: or Anhydrous HYDRosri.riiiTrs E. F and H. H'. Ehrhardt. 266. 
January 5th, 1917. 

Manufacture oi Inm:kt Sugar N. \V. Taussig. 12US. January ‘25th, 1917. 

Under International Convention, February 7th, 1916, United States. 

CoNC'K.N TUITION Auparaius FOR SiT.AR KefinerirvS. L. N, J. Elias. 1619. February 
Ist, 1917, 

Sweetening ^Iaterial. J. H. Wrigley. 1783. February 5th, 1917. 

Fertilizer, J. G, Lipman 1881. February 7th, 1917. Undei International Con¬ 
vention, United States, February 17th, 1916 
Evafouatoh. A. Bontemps and G. N. Vis. 1903. February 7th, 1917. 
Centrifugal L, Hall. 1996. February 9th, 1917 
Centrifugal. E. R. Curtis. 2107. February 12th, 1917. 

Centriiugal. W j. Gee. 2579. February ‘2l8t, 1917 

Manufacture oi Phosphatic Manure. S. Crook and F W. Gilbertson. 2819. 
February 26th, 1917. 

Evaporator. E.J. Fawke and H. Griffiths. SOSO. March Ist, 1917. 

Sugar extuacted from Peat in comhination wuth Sac( marine Saps and 8t\hch 
FROM Plants. W. Baines and W Hamilton. S09S. March 2nd, 1917. 
Cooling Plates for Continuous Rbctifiuation Apparatus. Soc. E Barbet et Fils 
et Cie. S444- March 8th, 1917. 

Preparation of Superphosphates. Chemische Fabrik Milch Akt.-Ges. and 0, 
Rabenau. S509. March 9th, 1917. 

Compressing Filter Pulp Cakes or Discs for Filter-prfbses. F. F. Briginshaw, 
S554. March 10th, 1917. 
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United States. 

(Willett ^ Qray^ ^e.) 


(Tons of 2,240 lbs.) 

1917. 

Tons. 

Total Eeceipts January 1st to May 17th .. 

.. 1,290,133 

Receipts of Refined ,, ,, 

— 

Deliveries ,, ,, 

.. 1,245,099 

Importers’ Stocks, May 16th . 

55,999 

Total Stocks, May 16th . 

355,443 

Stocks in Cuba, May 16th . 

608,302 

1916. 

Total Consumption for twelve months .. 

.. 3,658,607 


1916. 
Ton 8. 
1,287,103 

1,265,935 

25,246 

168,362 

942,333 

1916. 

3,801,531 


Cuba. 


Statement of Exports and Stocks of Sugar, 1914-1915, 


1915-1916, AND 

1916-1917. 




19U-1& 

1916-16. 

191(M7 

(Tons of 2,240 lbs.) 

Tons 

Tons 

Tons 

Exports. 

1,107,060 

.. 1,419,281 

.. 1,279,111 

Stocks . 

619,102 

.. 917,872 

.. 737,649 


1,726,162 

2,337,163 

2,016,760 

Local Consumption . 

28,930 

31,650 

.. 38,000 

Receipts at Ports to April 30th, 1917 . 

1,766,092 

.. 2,368,803 

.. 2,064,760 

Havana, April SOth, 1917. 


J. Qcma.— L 

IMejer. 


United Kingdom. 

EXPORTS OP SUGAR. 


Month ending Three Months ending 
April 30th. April 30th. 


British Refined Sugars :— 

Refined and Candy . 

1916 

Tons 

430 .. 

1917. 

Tons. 

69 .. 

1916. 

Tons 

3,160 .. 

1917 

Tons. 

446 

Total. 

430 

69 

3,160 

445 

Foreign and Colonial Sugars :— 





Refined and Candy . 

40 .. 

1 .. 

439 .. 

6 

Unrefined . 

2 .. 

64 .. 

66 .. 

278 

Various Mixed in Bond 





Molasses . 

69 .. 

— .. 

539 


Total Exports .. .. 

681 

184 

4,188 

787 
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^ All communleatloni to be addressed to **Th6 International Sugar Journal.** 
t. 8t. Dunttan’f Hill, London, B.C. 
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Notes and Comments. 


The Sugar Supply. 

The Bupply of sugar for the United Kingdom continues to be dependent on 
the facilities for shipping from overseas sources, as well as on the success or 
otherwise of sugar cargoes niniiing the gauntlet of the XJ-boats. The latter have 
had their successes as well as their failures; and it was recently given out by a 
member of the Government that we had lost within recent months 40,000 tons of 
sugar through enemy action Cuba has to all appearance been our main source 
of supply, as scarcity of shipping has tended to make the transport of Java sugar 
from the east a matter of difficulty. It is a better policy to send ships the shorter 
voyage to the West Indies than the longer one to Java; so sugar from the latter 
country is necessarily held up till the shipping shortage is rendered less pressing. 

However, there is sufficient sugar coming into the country to enable the 
consumer on the whole to get his rations; some districts inevitably get better 
supplied than others, and the papers contain at intervals complaints as to the 
shortage. But the average consumer has realized by now that things cannot be 
normal during the war, such as he was prone to conclude up to a year or so ago, 
and he takes things more philosophically. He is resentful of any attempt at 
profiteering, but then sugar is not one of the items of food that come within the food 
profiteer’s range of operations. Newspaper complaint has indeed centred of late 
rather on the fact that there was insufficient provision made by the authorities for 
supplying the raw material (in sugar) for domestic jam making and fruit pre¬ 
serving. The Eoyal Commission cannot plead that they have been taken by 
surprise. The need was voiced as far back as last winter. They have made at 
the eleventh hour a serious effort to supply preserving sugar to those domestic 
jam makers who grow their own fruit; but, as the Times points out with justice, 
they have never understood from the first how much jam is habitually made at 
home and how greatly home-made jam is preferred to that made by the manufac¬ 
turers. As a result when they did invite applications for preserving sugar about 
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the middle of June, they were overwhelmed with requests, and out of some 
750,000 they received could only deal with half a million, and these only got 76 
per cent, of the sugar they asked for. The sugar was distributed to the applicants 
through the ordinaiy wholesale and retail channels, the dealers buying it at 
538. 9d. per cwt. and the grocers retailing it by special arrangement to the local 
applicants at 6Jd. or in some cases 7d. per lb. There is no means of knowing 
what proportion if any of this half million are fraudulent claimants who do not 
grow fruit; but some effort was made to eliminate this class by sending the sugar 
mainly to rural districts. Assuming the bulk of the number were genuine 
growers of fruit, we have only to add the possibly larger number of households 
who make their own jam from fruit purchased elsewhere, to get some idea of the 
extent to which domestic fruit preserving holds sway in British households. 

Impurities In Raw Sugar. 

In our last issue, wo commented on the statements made in Parliament as to 
the impurity of certain raw sugars imported mainly from Cuba, and expressed the 
opinion that more sugar was going through the refineries than was necessary. 
This criticism was to be found also in the daily press and was emphasized by 
Parliamentary speakers. But it has now to be admitted in justice to the refiners 
that, whatever maybe the case as to the purity of some consignments (which we still 
think might have been allowed t<j go into direct consumption), there have been too 
many others coming from Cuba containing a high percentage of physical impuri¬ 
ties, which certainly justifies the decision to refine them. Apart from that, the 
sugars have at times arrived in solid blocks, showing that they had been bagged 
hot. That dirty bags have been used in some cases appears undeniable 
on the evidence. And the proportion of physically tainted sugar which has been 
sent over would appear to have been considerably higher than one would be led 
to expect from Cuban sugar centrals. 

In view of the degree of publicity which Cuban sugars have received of late 
in the British Parliament, it seems highly desirable that the explanation of 
the Cuban manufacturers should be forthcoming, if Cuban sugar is not to acquire 
a bad name amongst British consumers. One point that will need elucidating is 
as to whether the sugar sent over to this country was so dispatched in the undei- 
standing that it was in any event to go to the refineries. For if the manufacturer 
knew that there was no question of his pioduct being put into direct consumption 
he might feel justified in ignoring the presence of the ])hysical impurities, having 
regard to circumstances which may have held at the time. But in view of the fact 
that the best Cuban crystals are usually pure enough to warrant dispensing with 
refining, especially when the refining output is not equal to the demand, the 
recent faulty shipments certainly seem to cast unnecessary reflection in the eyes 
of the public here as to the quality of the sugar the modern Cuban centrals can 
turn out, and it would be in the interests of the Cuban manufacturers to clear up 
the misapprehension, unless indeed they are content indefinitely to cater for the 
refineries, and have no desire to turn out direct consumption sugars. 

We need hardly add here that we are not joining issue with those who would 
eliminate the refiner altogether. Admittedly, the trend of improvement in raw 
cane sugar factories of late years has been, and will increasingly be in the future, 
towards the production in the raw sugar central of a product which can be sold for 
direct consumption. Such sugar will command a higher price than will the lower 
refining grades, hence the sugar manufacturers will have some inducement 
to turn out the purest quality they can. But this is not the purity of the refined 
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article, and there will always be a demand for the latter for table use and for 
preserving, which is not likely to be lessened by a wider acquaintance with the 
“plantation white” grade. The role of the latter will be mainly for cooking, both 
domestic and trade. The real point of recent criticisms has been a fairly well 
founded belief (as we have assumed) that the existing shortage of sugar has 
been increased by the delay that has arisen through the decision to refine certain 
raw sugars which were, in the opinion of many, fit under the circumstances to be 
sent into direct consumption. The proportion may not have been so great as has 
been alleged, but it does appear to have existed; and in view of the urgent 
need of sugar for domestic purposes, the complaints in Parliament and elsewhere 
would seem to have been justified. 


Notes on American Sugar Production. 

(From our American Correspondent.) 

Since the date of my last previous letter, public attention and public interest 
have been centred upon the preparations being made for the United States to 
take an active part in the war. Although there was ample warning that this 
country might be forced to join the conflict on the side of democracy, practically 
nothing was done in the way of adequate preparation to put an effective 
military force promptly into the field. Fortunately, the navy is always ready and 
has been able to begin its share of the task without delay, but beyond this the 
whole vast work of mobilizing the resources of the nation has had to be put 
under way. 

It must be said that reasonably good progress has been made, considering the 
amount of legislation that the (^mgiess has had to put through in order to start 
the wheels turning, l^xtensive credits for the Allied nations have been arranged, 
food production has been stimulated, the various industries are rapidly being 
organized on a war footing, a loan of $2,000,000,000 to meet the initial expenses 
of the war has been subscribed, and 10,000,000 men between the ages of 21 and 
riO have been enioiled as a first step toward the creation of a substantial fighting 
force. Py the time this letter is puhlishod a number of other important steps 
certainly will have been taken, including probably the adoption of a Hevenue Bill 
designed to add from $1,500,000,000 to $1,800,000,000 to the annual receipts of 
the Federal Treasury, and the organization of the food administration, along lines 
calculated to conserve our own supplies and to enable us to respond more 
efficiently to the needs in this direction of those on your side of the Atlantic 
whose cause w^e have espoused. 

Tlie sugar industry has gone its way with very little disturbance thus fur. 
The industry has contributed its quota of men to the various new activities called 
into being by the war, and has been a generous supporter of the “ Liberty Loan,” 
but these things are counted as part of the day’s work, and have not interfered 
appreciably with the ordinary course of business. A committee to represent the 
sugar producers and to work in co-operation with the Council for National 
Defence, the Department of Agriculture and other branches of the Government, is 
now being organized, and in numerous ways the sugar trade is preparing to 
do its bit. 

It is realized that as the war progresses it is bound to have a marked effect 
upon the sugar industry, and two of the measures now under consideration by 
Congress are of very direct interest to members of the sugar trade. Those are the 
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Food Control Bill and the Eeveiiue Bill, both of which are likely to become law 
within the next few weeks. 

The Food Control Bill is intended to create the post of Food Administrator 
and to give the President, through this official, very sweeping powers to 
regulate the distribution and, if necessary, the price of food products. It is 
already announced that the position of Food Administrator will be filled by 
Mr. Herbert C. Hooter, whose name probably is not altogether unfamiliar to your 
readers through his work as the administrative head of the Belgian Belief 
Commission since the beginning of the war. Mr. lIoovER is already at work 
preparing to set the machinery of his new office in motion as soon as he is 
authorized to do so. From statements which he has made it is evident that he 
will give early attention to cereals—particularly wheat—and to sugar. He 
regards flour and sugar as the two food commodities of which our European Allies 
are most urgently in need. While there are ample supplies of sugar in sight for 
home requirements and no necessitj'^ exists for any limitation of consumption if 
domestic needs alone are considered, it is probable that some regulation of the 
distribution of supplies will be introduced in order to make possible an increased 
volume of exports. Just what lines such regulatory action will follow is, of 
course, not yet determined. 

As usual sugar is not being overlooked in the proposals for now taxation. 
The House of Bepresentatives, which initiates levenue legislation, has passed its 
Bill which provides, among a large number of othei imposts, fora 10 per cent. 
ud valorem duty on all imports. This would be in addition to the existing tariff 
and on the basis of present prices would amount loughly to an increase of half a 
cent in the duty on Cuban sugar. 

The Finance Committee of the Senate which has been deliberating on the 
House Bill for the past fortnight has introduced very extensive changes in it. It 
proposes to reject the 10 per cent, tariff duty and to substitute for it, so far as 
sugar is concerned, a direct Excise tax of half a cent a lb. applying to all sugar, 
domestic and imported. It recommends also the removal of the drawback provi¬ 
sion of the existing tariff law under which the duty on imported sugar is remitted 
when this sugar is re-exported. As all refined sugar shipped to your market 
heretofore has benefited by this provision of the law, the present proposal would 
have the effect of increasing the price of such sugai in future by the amount of 
the Customs duty or virtually a cent a lb. As it is no part of the policy of the 
Government to increase the burdens of its Allies in the war it is regarded as pro¬ 
bable that this clause of the proposed Bill will be dropped before final action is taken. 

The proposed consumption tax on sugar must be submitted to the full Senate, 
and if the recommendation of the Finance Committee is adopted it must then go 
before a Conference Committee made up of three members from each branch 
of Congress. Sentiment in the House of Bepresentatives is strongly against 
“ breakfast table ” taxes, so that it is not at all certain that the plan for a con¬ 
sumption tax will prevail; but that additional taxation will be imposed upon 
sugar, either through an increase of the Customs rate or through an Excise tax, 
is tolerably sure. 

Fortunately, the outlook for this season's Cuban production has improved 
steadily since my previous letter, and the final output is now estimated by the 
Cuban Government at 2,800,000 long tons. It was feared for a time that the 
crop would not exceed 2,600,000 tons, but the collapse of the insurrectionary 
outbreak in Cuba and favourable weather during the past two months have pre¬ 
sented an opportunity of which the Cuban mills have taken full advantage. 


296 



Notes on American Sugar Production. 


Although grinding is still under way in Hawaii and Porto Rico, it is possible 
to present fairly accurate figures as to the ultimate crop yield for the 1916-17 
season from the various producing areas of the United States. 


These figuf^s in long tons are as follows : — 

Beet sugar. 730,000 tons. 

Louisiana and Texas. 271,000 ,, 

Hawaii . 666,000 ,, 

Porto Rico . 434,000 ,, 


2 , 000,000 ,, 

This gives a total domestic production of 2,000,000 tons exclusive of the 
Philippines. The Philippine crop, according to a recent cable report from the 
(lovernor-General, is estimated at 370,000 tons, including all grades of sugar, but 
of this not more than 170,(K>0 tons is expected to reach this market. It will be 
seen, therefore, that the United States, thanks to Us jmlicy of encouraging home 
production and extending preferential treatment to Cuba,^ is fairly well supplied 
with sugar for the current year. The outlook for next year, so far as it can be 
determined at present, is for a considerably increased production from domestic 
sources. Beet plantings, just completed, are over 100,000 acres in excess of last 
year. 

New Yolk, June 7th. 

The Extraction of Sugar from Pinal Molasses. 

Two Rejoinders to Dr. Qeerligs. 

(1) By J. N. 8. Williams. 

In the April number of the International Sugar Journal'^ Dr. Geerligs gives 
consideration to iny announcement at the annual meeting in 1916 of the Hawaiian 
Sugar Planters’ Association^ wherein I described certain experiments which had 
been conducted on solidified molasses, and certain results in the extraction of 
sugar therefrom which had been obtained, and ventured on the statement ‘*that 
It is not tlie glucose, gums or ash in the molasses, which either singly or in 
combination prevent the sucrose therein from crystallizing, but solely the water 
present.” 

This is a working hypothesis to account for certain facts as observed here. 

“ Molasses theories,” established for some time, refer to “ saline co-efficient” 
as having great influence on the crystallization of sucrose present in molasses, but 
it must not be forgotten that all the molasses theories” heretofore published 
refer to a solution of sugar, glucose, gums, etc., in which water is present in 
greater or lesser quantities. 

To my knowledge, and previous to my announcement in December, 1916, no 
one had ever observed or published the fact that in the absence of water, sucrose 
will crystallize out of a compound of sucrose, glucose, gums, and ash. 
Dr. Geerligs himself, in his excellent work on “Cane sugar and the Process of its 
Manufacture in Java,” (secondedition, 1903, chapter VII, “Exhausted Molasses,” 
page 88) makes the following statement: “It is true that after higher concen¬ 
tration more sugar crystallizes, but this takes place in such a form that it cannot 
be sepal ated.” 

If this was a true statement in 1903 it is true now, and I have shown that 
it is true that after greater concentration, more sugar crystallizes in molasses to 
^iTho Italics , LlsJ. * Page 169" ^ SJ, 1917, 90 
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the extent that when all the water is removed from a mass of molasses, such as 
produced in this territory (Hawaii), the whole of the sucrose present will crys¬ 
tallize in a grain visible to the unaided eye, and furthermore, that by proper 
manipulation and equipment, at least half of the sucrose can be recovered as a 
marketable product. 

Dr. Geerligs had a glimmering of this truth when he published his work in 
1903, but was blinded by the reflection that the sugar thus crystallized could not 
be separated from the molasses. 

Established “ molasses theories ” lead one to a point beyond which no progress 
can be made in the recovery of sugar from molasses ; the working hypothesis 
which he condemns gives reason to believe that a further important recovery of 
sugar from the present grades of molasses can be made, and if this be true, all 
‘‘molasses theories” for “scores of years” are obstructionist in their tendency 
and lead the manufacturer to a false belief that all that can be done has been 
done, whereas the contrary is the fact. 

But Dr. Geerligs is quite wrong when he thinks that all that has to be done 
to recover sugar from final molasses is to evaporate such molasses to a water-free 
condition; that is only the first operation. Eurther operations and a special 
separating centrifugal machine are required to complete the recovery of sucrose. 

So far as it has been developed, the new process requires the same number of 
men, less steam and less expensive machinery to reduce high grade molasses to an 
exhausted molasses with a lecovery of over three per cent, more sugar from the 
original juice than the present system, which involves the use of crystallizers, 
storage tanks, and ordinary centrifugal machines; hence a ton of sugar manufac¬ 
tured by the new molasses process will cost less than one manufactured by the 
ordinary process. 

I will go so far as to claim that, from results obtained, I believe that a final 
molasses of not more than 20° purity and 17*5 per cent, sucrose can be produced 
by the use of the new process. Isolated experiments have shown the probability 
of this being accomplished in the near future. 

Dr. Geerligs closes his communication with an extra(;rdinary statement, 
which I would ask him to confirm. He says that by methods which he has 
developed and published, there may bo produced a mixed massecuite of 60° purity 
and 98° Brix, which can be centnfugalled in common Weston centrifugals. Such 
a massecuite in our experience here would be solid, and could not be w^orked uj) 
for the recovery of sucrose without the application of special machinery, the use of 
which for such purpose forms the basis and claim upon which patents issued to 
me in various countries have been granted. 

(2) By NofcL Deerk. 

In the hdernatwnal Haqar Journal for April last, Dr. Geerligs criticizes the 
process recently put forward by Mr. J. N. S, Williams for the extraction of 
sugar from final molasses J Amongst other points Dr. Geerligs bases his 
remarks mainly on Mr. Williams’ claim that it is solely the water present in 
molasses that prevents crystallization, and I agree with him so far as to say that I 
am of opinion that Mr. Williams has expressed the rationale of his process some¬ 
what unhappily; and yet my interpretation of what actually happens in his process 
is not at variance with Dr. Geerligs’ classic theory of molasses formation. 

If, for example, we had a syrup of sugar and water only, any molasses formed 
would be strictly and solely duo to the water ; with non-sugar also present some 
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water must be left in the massecuite to keep the non-sugar in solution, and loss of 
sugar may be attributed to the water or to the non-sugar, dependent on the point 
of view. 

Now, Dr. Geerligs’ theory postulates the existence of an organic potassium 
salt-sucrose-water complex ; if a real final molasses be evaporated to dryness, this 
complex body must break up and there will result potassium salt and sucrose 
existing independently, since water is necessary for the formation of this complex. 
On restoring the water to the dry molasses eventually the potassium salt-sucrose- 
water complex will be reformed; but 1 think that a definite time interval will be 
required, so that it might be—and according to Mr. Williams’ experience is— 
possible to sepai-ate some of the crystals of sugar before the potassium salt-sucrose- 
water complex has had time to fonn. 

As regards the commercial economics of the process, I do not care to express 
any opinion. __ 

Double Curing Systems in the Centrifugal House. 

By PRANK COXON. 


The term “double-curing” is often used quite erroneously in connexion with 
the manufacture of both white and 96® test crystals, and the diagrams reproduced 
on the accompanying pages have been prepared to give a clearer conception of the 



Explanatory Diagram of the Douhlk Sugar Curing PRocEas 
FOR White Sugar. 

methods adopted when these sugars are “double-cured.” Primarily the words 
“double-curing” were and are exclusively now used by those who understand 
the process, to designate the double or fractional treatment given to first white 
sugar massecuites at the centrifugal station. So-called “double-curing” in 
connexion with the manufacture of 96® test crystals is the returning of the second 
sugars to the first centrifugals for curing along with the first massecuites, the 
second sugars thereby getting a double curing. 

Eeferring to the “white sugar” diagram it will be seen that there are two 
distinct sets of machines for the curing of the first massecuites, separated by 
a mixer and pump. The first massecuites from the receivers under the pans 
is introduced into the first set of machines where the bulk of the mother-liquor is 
removed. The partially cleansed crystals are now delivered by conveyor to a 
mixer and worked up into a magma with a superior class of 'washings as the 
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dilution liquor, these washings being obtained from the second set of machines 
where sugars have been previously treated. This magma or re-formed massecuite 
is then pumped to the second set of first massecuite machines, washed and steamed, 
the washings being kept separate from the first molasses or runnings from the 
first machines. 

These washings are naturally of high quality, and yield a first-class product, 
being entirely free from contamination with molasses or mother-liquor, and the 
system when provided with the proper proportion of machines and equipment i® 
said to yield in many cases quite 10 to 15 per cent, extra in first sugars, with a 
proportionate amount less in molasses sugars. One of the disadvantages is how¬ 
ever that more pan power is necessary to work up these separated washings, and 
tank space for storage is no small question. 

The purpose of double-curing in respect to white sugar manufacture is often 
misunderstood, like the use of crystallizers ; its object is not to increase the weight 
of sugar per ton of cane ground, but to yield a larger proportion of better quality 
crystals, the lower grades being reduced thereby in quantity. 

Alternative methods of introducing the partially cleansed crystals from the 
first machines to the pugmill or mixer over the second curing set are employed, 
chain elevators being sometimes used. In many cases the double-curing process 
is adopted on the molasses sugars as well as on first massecuites, notably in Java 
and Louisiana, the extra yield undoubtedly proving the advantage, but existing 
factories are very difficult to transform into modern ones using these economical 
and highly efficient methods. 

Double Curing in 96^ Crystal Manufacture. 

A process very much used now is the manufacture of only one grade of sugar 
to yield a product polarizing 96^ to 97°, and first adopted extensively in Cuba ; it 
is known as the two-massecuite system. 



Explanatory Diagram of thb One Quality Sugar Curing Process involving 
Double Curing of the Second Sugars for 96° Test Crystals. 


First massecuites are boiled to 80^ purity, centrifugalled in the usual manner, 
and the first molasses re-boiled to a purity of 60.° This re-boiled massecuite is 
now left in crystallizers, then cured in the second sugar centrifugal, conveyed to a 
mixer, where syrup or first molasses from the first sugar machines is introduced, 
and the magma or newly-formed massecuite elevated or pumped up to the mixer 
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over the first sugar centrifugal, and thus mixed with the first sugar masseouites. 
It will be seen that the molasses sugars thereby are “ double-cured/^ and the 
whole contents of the mixer yielding one quality sugar. 

The purity of the molasses is naturally high, about 36°, which has not resulted 
in a more general adoption of this process, but what is now being done is to use a 
three-massecuite system, where massecuites of 80°, 70°, and 60° are boiled, the 
first two being cured separately, whilst the massecuite of 60° purity undergoes a 
treatment exactly as described in the two-massecuite system, being returned to 
first sugar centrifugals for “double-curing.” The dry sugars from the 70° and 
80° purity massecuites, into which have been worked these molasses sugars from 
60° purity massecuites, are mixed dry in the sugar stores. 

This system gives a final molasses of much lower purity, generally about 30°, 
and a much more even grain than the two-massecuite system, although of not 
such even grain as the usual method of boiling and curing each quality strike 
separately. Since most 96° test crystals are however purchased on test, very little 
complaint is heard. 

Special circumstances demand sometimes a better quality crystal, and the 
common practice, preferred still by many, of mixing the molasses sugars with 
syrup, and retiiming to the pans as seed for first sugar, is resorted to, the mixing 
being done in some cases at ground level in a remelting pan, and pumped to the 
pan platform, or elevated as dry sugar and mixed on the pan platform. 

The drawing-in of dry sugar to the pan does not find much favour, due 
to the accompanying vibration and air leakage. 


Some Minor Features of Evaporator Design 
and Operation. 

B7 jas. hamill. 

It is ever the object to engineers to design and operate apparatus at its 
maximum capacity and efficiency, and while it is an old saying that the weakest 
link determines the strength of the chain, the weak links in the chain of operations 
of a vacuun apparatus are not always apparent at first sight. The following 
are a few of the minor features in the design and operation of effect evaporators, 
which, frequently, are insufficiently considered. 

Calandria Drain Outlets. 

These should be designed to allow of the condensate flowing freely from each 
calandria, as, if it be allowed to “bank up,” part of the heating surface is covered 
by water. The heat transmission from water to a metallic surface is less than 
from steam to a similar surface, therefore a diminution of the evaporative capacity 
frequently results. Where the evaporator is worked with tubes “flooded” lor 
the greater part of their length, this accumulation of water is not a serious matter, 
as has been experimentally determined by Kerr. This has not been explained, 
but is possibly on account of the fact that, as the writer has elsewhere pointed out, 
the liquor in a vertical evaporator tube is not in a state of ebullition throughout its 
entire length when operated “flooded,” the liquor at the lower end simply flowing 
up the tube and having its temperature raised until it reaches the zone of ebullition, 
which is at an indeterminate position in the tube. The heating in the lower end 
is, therefore, governed by the rate at which the liquid can take up head, and it is 
possible that this rate is less than that from the condensate to the tube at the 
same point. 
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With evaporators worked “low down” the conditions are different however. 
Worked thus, ebullition will commence partially at the lower end of the tube, and 
the rate at which the liquor can take up heat is greater than the heat transmission 
from the condensate. It is, therefore, desirable that the condensate be drained 
off to allow the steam to reach the lowest part of the tube if the full capacity is 
desired. 


The complete drainage of a level tube plate as in a standard evaporator 
is impossible however, as a moment’s consideration will show. If the drain be 
arranged to fall through a hole in the plate into the drain pipe, as shown in 
Fig. 1 (and as is acknowledged to be the best practice), the flow of water over 

the edge will be in the form of a 
weir, and the depth of water may be 
calculated nearly enough for prac¬ 
tical purposes by taking the peri¬ 
meter of the hole as the length of 
the notch. As an example, take an 
evaporator condensing 20,000 lbs. 
of steam per vessel, which in the ordinary way might have a 4 in. drain pipe. The 
pipe would possibly be slightly bell-mounted to join to a 5 in. hole in the tube- 
plate giving a perimeter of say 15 in. The depth of water to produce this flow 
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over the edge of the hole would be using the formula ry 


3-3 / v//r 


where q = cubic feet per second. 

/ = length of notch in feet. 
h = head in feet. 


This formula assumes that there are no end contractions, and that the weir is 
straight. As, however, the hole is circular, and as there will be some end contrac¬ 
tion effect, the height so found will be too small. In the absence of precise data 
it will be near enough for purposes of illustration to assume that the height will 
be, say, in. plus 50 per cent., say 1*4 in. As some further fall will be 
required to produce flow from the more »mote parts of the calundria, it may be 
safely assumed that the mean depth of waAr will not be less than to l£ in. 

As previously stated, this will not seriously affect the working of a plant 
operated “flooded,” but when operated “low down,” the heat-receiving surface is 

reduced zn 3*6 per cent, for a 48 in. tube. 

If, however, the 4 in. pipe were connected to a 4 in. hole as in Fig. 1 [H) the 
length of the weir would be about 12^ in. only, and the calculated depth as above 
would be which plus 50 per cent, gives lV;;in. w-eir depth, and about 2in. 

mean dej)th in the calandria, say 4*2 per cent, of the surface. 

The provision of a large drain hole in a tube-plate reduces the number of 
tubes, however, and a compromise must be made. It would appear from results 
of tests that a 1 in. mean depth of water does not perceptibly affect the operation 
of the apparatus, and that this depth can bo arranged for in the design. Taking 
the case cited above, and allowing a weir depth of 0*85 in. actual and 0*56 in. by the 
formula, a weir length of 31 in. will deal with 2000 gallons per hour, and will be 
provided by a hole 10 in. diam,, or two holes each 5 in. diam. This may be 
connected to the drain pipe by a suitable taper, as shown in sketch Fig. 1 (C). 

These calculations may be readily applied to other forms of outlets than those 
illustrated—-methods will at once suggest themselves. 
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Calandria Drain Pipes. 

In the preceding it has been assumed that the extraction pump has no 
draining power, gravity alone being relied upon to cause the water to enter the 
pipe. Similarly, the size of the dram pipe should be large enough for gravity flow, 
and the effect of air should also be considered, as the effect of the weir entrance is 
likely to entrain some air down the pipe. If the velocity in the pipe be high the 
air will be carried into the pump and reduce its capacity. The maximum velocity 
which will allow the air to return against the flow is entirely a matter of experi¬ 
ment, and will depend on the size of the pipe. For a 4 in. pipe the pump will be 
quite satisfactory if the velocity does not exceed 0-5 ft. per sec., whilst for a 12 in. 
pipe 1 ft. per sec. may be safely allowed. These figures will be quite in order up 
to 27 in. vacuum. 

For reciprocating pumps, both of the direct acting and flywheel types, a water 
receiver with a gauge glass ma}’^ sometimes be necessary and at all times a 
convenience, as the speed may then be regulated to avoid undue steam consump¬ 
tion, but for centrifugal pumps no receiver is necessary if the pipes are correctly 
proportioned. 

Effect of Air. 

Leakages at Pumps .—A slight leakage of air at the isolating valves near the 
})ump may easily be sufficient to interfere with their operation, and all glands in 
spindles of valves, pistons, etc., should have efficient water seals; pipe joints 
should also be carefully made, as quite a small leak will admit a large volume of 
air, which, at the valve or in the piping, will flow back the pipe to the calandiia 
and impede the downward flow of condensate, and at the piston rod glands of 
a reciprocating pump will fill the pump with air in the suction stroke and cause 
the pump to lose its water. Trouble with drainage arrangements is frequently 
caused by these unsuspected air leaks, gauge glasses or water columns being 
particularly responsible. Since it is not usually possible to have those water- 
scaled, their use should bo avoided where possible. For these reasons centrifugal 
extraction pumps are attractive, as no water columns or valves are required. 

Qeueral vl/r Leakages .—The electric power station engineer has learnt that 
besides reducing his vacuum, all air w'hich leaks into the turbine or condensers 
has to be removed therefiom at the cost of current, and such is the care now 
exorcised that these leaks are frequently of the order of O olbs. per 1000 lbs. .steam, 
against the o to 10 lbs. ]>er 1000 lbs. steam usual in evaporator work. The 
conditions are very different, but sight windows, gauge'glassea, and valve spindles 
are most usually leaky, as may be seen by the bubbles which [rise in an ordinary 
gauge glass, and their numbers should be kept to a minimum where necessary. 
All regulating valves .should have water-sealed glands with a laige open cuj). 
Sight glasses are impo.ssiblo to thoroughly seal, and as they might be replaced by a 
large bore gauge glass having water cups at both ends of the glass, they might be 
eliminated altogether on effect evaporators. Sight glasses certainly add to the 
appearance of an apparatus, but it would seem as though the}" were of doubtful 
utility. 

A further source of air leakage will sometimes be found in the pipe arrange¬ 
ment between the juice feed tank and the first cell. This pipe should be aranged 
as a “ U pipe of sufficient depth to prevent air being drawn in should the juice 
level in the tank be allowed to fall through careless operation. 

In condensers wdiere the water is sucked through some height, leaks are 
frequentl}" serious at the spindle of the injection valve. It is important that this 
spindle be effectively water-sealed, and the pipe joints very carefully made. 
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The tone of Eussian sugar industry labours of course under the depressing 
influence of the political situation which, like all other upheavals of the kind, 
whether for good or evil, has very gravely affected industry generally. The sugar 
business being primarily an agricultural one, that is to say, dependent for its raw 
material on field cultivation, the fact of the revolution having taken place in the 
early months of the year has told on the sowings of beetroot. It is even now 
impossible to say to what extent the sowings have been affected; but their position 
is certainly a grave one. They have been influenced not only by the hesitation 
that naturally accompanies exciting political events, but also by the extraordinary 
demands that have been formulated by the labour factor which, if acceded to, 
cannot but paralyse for a time the industries that have been based on normal 
conditions. In the course of time various economic elements in the country may 
become adjusted to the new conditions, but the extraordinary increases demanded 
by the workpeople, as well as the extra cost of moving goods, not to speak of the 
uncertainty of their being moved at all, have all contributed to making the value 
of the raw material much higher than was considered probable at the last time 
prices were made up for the current and succeeding campaigns. 

A price had been fixed for beetroot, but it is now an impossible one ; and the 
Eussian Sugar Manufacturers’ Association is firmly requesting the new Govern¬ 
ment to recognize the awkward conditions, and admit that beetroot will cost the 
sugar mill owners much higher prices than had been originally estimated for. 
Consequently, they say, if the price of sugar, that is the finished article, is to be 
fixed or taxed, then it must be at a much higher level than that last fixed by 
Government. Although the request is not called an ultimatum, it is put almost 
in the form of such a declaration, and appears to indicate that unless the Govern¬ 
ment can accommodate itself to the sugar interests in the direction named, a 
great number of factories will be added to those that have already gone out of 
business either under stress of German occupation or from economic conditions of 
a prohibitive nature. 

Eegarding the producing industry itself, assuming that the beet sown will be 
successfully harvested, there can be little doubt that putting the best face on it, 
the production of the next campaign will be considerably less than that of the 
current one, which, according to the data just issued in the capital, shows 
a production for the first seven months of the campaign amounting to 71,346 ,608 
poods of both raw and refined sugars, and compares with 90,640,129 poods in 
the preceding campaign, and 106,110,129 poods in the campaign of 1914-15. 
There has been an ominously large decline in each of the past three years, to 
which there is little doubt a fourth must be added of a similar nature, and the 
difference that may bo required in the country can only be made good by inipoita- 
tions. To the amount already authorized by the Government, considerable 
quantities must be added; for it is simply impossible to satisfy the requirements both 
of the army and the people. Along with the current production and the margin 
that the Government has authorized to be imported, there is now to be expected a 
series of specific trade demands on the Government for sugar. The confectioners, 
for example, who have been put on short supplies by the Government in order to 
economize sugar for more important purposes, think that they can do better if they 
are allowed to import sugar on their own account, and they are asking permission to 
import as much as 6 , 000,000 poods over and above the 20 , 000,000 poods referred 
to as being authorized by the Government. Their 6 , 000,000 poods of course would 
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be imported by themselves for the exclusive use of the confectionery industry. 
But there are other claimants who will be ready to prefer similar requests, and as 
it is quite understood that the supplies are going to be very far short of the 
demand we may be sure that a number of such requests will be granted either 
wholly or in part; unless, which is always possible, the Goverment may group all 
the extra requirements of the country, and seek to import the sugar itself and 
become the distributing authority. 

The leading question apart from the ordinary national sugar industry is the 
chance there may be of developing a sugar industry in Sibeiia. This of course is 
a (question affecting the future and can have no relation whatever to the present 
crisis. It is, however, one that is taken up by responsible people well competent 
to pronounce a judgment on the possibilities or probabilities of Siberia as the seat 
of a sugar industry or perhaps, more properly speaking, of a number of sugar 
industries; for in the immense area occupied by that country separated economi¬ 
cal! j" into a number of districts there is room for a number of industry units for 
which a local but yet very wide market would be available. As has been stated 
before, the experiments made in beetroot cultivation in various parts of Siberia 
have resulted very satisfactorily, whilst in the Far East on the Manchuria side 
sugar factories have been built on the strength of local beetroot production, and 
have been worked with great success : including, it may be observed for the pur¬ 
poses of the climatic argument, China itself, ^whence a certain quantity of sugar, 
not of the best quality however, has already reached the interior of European 
Russia, and further large quantities are expected to follow. At least this appears 
to bo cei tain from the fact that the Moscow people have bought considerable 
parcels to balance the deficiency on their market. 

Russian sugar, like other industries in the country, is passing through a bad 
time; but it will not be bad for everybody. The consumers may expect to be very 
severely squeezed, and a number of factories will suffer also, not so much from 
market conditions as from inadequate supplies of raw material which it is hardly 
to be hoped now can be satisfactorily delivered. Those, however, that are left—and 
there will be a large number, no doubt—will probably make a good deal of money 
and give the industry the appearance <»f great prosperity, and constitute a tempt¬ 
ation to invest capital; that is on the strength of the balance sheets that they will 
issue at the end of the year.. But it is to be feared that the only ones that will 
benefit are the producers and not the consumers; and probably again amongst the 
producers there will be, as suggested, numerous exceptions, because of physical 
impossibility in the matter of sugar production. 

Petrograd, June lOth, 1917. 


It was recently stated at a meeting at Durban that by means of the direct taxation on 
sugar, the Natal Government received in revenue about £45,000 per annum. From the 
sale of lands to Europeans the Government either had received or would receive 
£1,000,000, and they were now in a position to estimate that if all the land were cultivated 
it would yield a sugar production valued at £11,000,000 a year. 

The Times of India states that great progress has been made in Hyderabad in the 
manufacture of motor spirit from the mahua or mhowra tree, which abounds in that State. 
Several types of motor car have been run successfully for some time on mahua spirit at 
half the cost of petrol. The annual consumption of petrol in Hyderabad and Secun¬ 
derabad is about 100,000 gallons, and only about 1600 tons of mahua are required to make 
the equivalent of that quantity. 
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Application of the Tintometer to Sugar Factory 
and Refinery Control. 

By C F. BARDOBF.* 

The Lotibond Tintometer. 

With the aid of the Lovibond tintometer very valuable colour analyses, as 
,well as character determination, of any clear coloured liquid can be made. It is 
simplicity itself, being (as shown in the sketch) little more than an almost rectan¬ 
gular oblong box B with appropriate peep-holes C and a white plate F for reflecting 
the light. It can be set to any convenient angle, which, of course, must be kept 
constant, and must be fixed once and for all. The cells are furnished for observa¬ 
tion through depths of 7 \-th to 1 in. of liquid, and a small rack placed beside the 
observation cell holds the coloured glasses necessary for each determination. 
Finally, a set of about 500 small coloured glass plates, yellow (1"), red (/^), and 
blue (/i) are necessary for a wide field of work. These glassies are accurately 
graded, and are numbered, so that if the same number of yellow, red, and blue be 
superimposed they produce a neutral tint or black. 

Lovibond’s Colour Theories. 

Before describing efforts to devise special methods for the particular purjiosf* 
of my requirements, it may be well to give a few abstracts from Lovibond's 
papers.^ “ Colour standards must bo available for use under ordinary daylight 
conditions, and for determining the colour of liquids, solids, or gases they nmy 

either be fixed points or scales, 
but scales have a much widei 
range of application. The char¬ 
acter of the light used in pre¬ 
paration must be defined, both 
for intensity and composition. 
The angle of incidence of the 
light must be defined, and also 
the distance of the eye from the 
object of vision, the latter on 
account of the intensity of the 
light reflected, the former as 
causing variations in colour and 

intensity.In order to 

standardize the sensation of 
colour, it must be coirelated to a physical colour constant for which the following 
have been suggested and used with more or le.ss success: the solar spectrum, the 
spectrum of the arc-light, the colours of diffused daylight, pigments, and chemical 
solutions. The solar spectrum naturally suggests itself as a standard, and at first 
appears to be promising, but practical work discloses so many complications that 
up to the present no satisfactory results have been arrived at.” 

After discussing the value of these sources of light, Mr. Lovibond comes to 
the conclusion that “diffused daylight as an illurainant is free from most, if not 
all, the disadvantages of direct light, and has the distinct advantage that while 
one part of the impinging beam illuminates the object, the other illuminates the 

^Iii Siif/ar, 1917, 141-144 , hero slightly abridged See also J.S J., 1917, 278. 

^Journal of the Society of Chemical Industry, 1909, 28, 500-503 
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colour standard. In reading colour sensations for record, constancy is obtain¬ 
able by observing certain conditions, all of which appear to be within the limits 
of definition. The principal points to be defined are the intensity of the light, 
the angle of incidence, and the degree of diffusion. In conclusion, he states this 
law: “ The colour of a pure substance at a particular density is constant. This 
law affords means of checking the standard colour scales, as by matching them 
with pure coloured substances of known density any departure from absolute can 

be at once ascertained.Every substance has its own specific rate of light 

absorption, developing definite colour sensations for definite densities.” 

His remarks on the colour of malt extracts are stiictly applicable to sugar 
solutions, and accentuate tlie necessity of distinguishing so-called “colour char¬ 
acter;” and he writes: “A wide distinction must be made between the terms 
‘ colour depth ’ and ‘ colour character.’ When we speak of malt as being ‘ light ’ 
or ‘ dark ’ in colour we only express our idea of the colour depth of the sensation 
without regard to the colour character. It is only when a number of malts, 
similar in colour depth, but varying in quality, are brought together, and the 
constituents of the colour are separated by analysis, that we realize how great a 
variety of colour character is found under a single expression of colour depth.” 

Another fact obtrudes itself, and it is this: that with a change of density, or 
with a change of depth of observation cell, tints alter not only in quantity, but 
also in quality or characUr, as Lovibond terms it. But such changes are peculiar 
in that they are not proportional to change of depth or density of solution, i.e., a 
solution observed through a J in. cell gives less than half the colour quantity than 
when observed through a 1 in. cell, and the colour character also changes to a 
marked degree, the percentage of rod being usually higbei. 

Examination of Sugar Solutions. 

Turning now to the specific purpose to which the tintometer is to be applied, 
viz., the comparison of various solutions of raw sugar and refinery products 
generally, it was found necessary to establish a rigid standard, so that one of the 
most valuable features of tint recording might bo preserved, namelj’, the possibility 
of being able readily to reproduce the colour by colour-plate building from the 
records of the colour analysis once made. After a number of })reliminary trials it 
was finally decided to work upon a 10 per cent. 8(dution observe^d through a 1 in. 
cell, and fiom numerous colour analyses it was concluded that this observation 
standard gives the most satisfuctoiy results, so that readings are comparatively 
rapid and accurate, and the tint elements are in no case eliminated. This is 
illustrated by the following data, which also indicate the changes of colour with 
change of dilution, already referred to:— 

^0 per cent. Sugar Solutiori. 

1 III Cell ^ 111 Coll. 



Reading 

Per cent 

Reading 

Per cent 

Yellow 

, .. 34-00 

.. 86-0 _ 

9-80 . 

. 80-8 

Red.. 

_ 5-00 , 

.. 127 

2-20 . 

. 18 1 

Blue . .. . 

. .. 0-34 . 

0-8 

0 13 . 

1-1 


39-34 


12-13 



10 per cent. Sugar Solution, 




1 in 

Cell 

i in. Coll 


Reading. 

Per cent. 

Heading. 

Per cent 

Yellow 

. .. 9 8 

.. 80-8 

3-5 

. 76-0 

Red . 

2-2 

.. 18-1 

1*1 

. 24-0 

Blue. 

. .. 0-13 . 

M 

— 

— 


12-13 


4-6 
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5 per cent. 

Sugar Solution. 




1 in. 

Cell. 

i in. 

Coll. 


Reading, 

Per cent 

Reading. 

Per cent. 

Yellow .. 

.. .. 3-6 

. 76-0 _ 

1*5 

. 73-6 

Red. 

. 1*1 

. 24-0 

0*54 . 

. 26-6 

Blue .. 

.. .. — . 

— 


. — 


4-6 


2*04 



Further experimeuts, in fact, showed that excessive dilution brings about a 
remarkable change in the colour, both in quantity and in character. 

Another question arose, namely, whether, being given two solutions of known 
colour composition, definite mixtures of these will yield concordant colour com¬ 
position, determined and calculated. Experiment proved this not to be the case, 
for the calculated figure always gave a higher colour total than that determined 
by actual observation, the variation lying between 10 and 40 per cent., according 
to the nature of the liquid. 

One more item had to be dealt with, and that was to find a ready method of 
obtaining a clear solution for tintometric observation. Small quantities of 
diatomaceous earth were first used, but this, and also alumina cream, was found 
to have a tendency to adsorb colloidal colour from the solution. Beeoiirse was 
therefore had to filtering through asbestos, passing the solution through the filter 
several times, if necessary. This comparatively strong decolorizing effect of 
diatomaceous earth is well illustrated by the colour analysis of a solution before 
and after being shaken with about 10 per cent, of the earth (calculated on the 
dry solids of the sugai):— 


Raw Sugar Solution Raw Sugar Solution after 

before tieatinent addition of the earth. 

Yellow. 18-00 .. 84-3 .... 6*6 .. 80*0 

Red. 3-20 .. 15-0 ... 1*6 .. 20-0 

Blue . 0*15 .. 0*7 .... — — 


21 35 8*2 

Thus, under these conditions, about 60 per cent, of the colour was removed 
by means of the diatomaceous earth. 

Considering the vagaries and deviations observed in tintometric moasuroments 
as indicated above, the practical application of the instrument at first sight 
appears of very limited value, but most of the difficulties vanish by keeping 
strictly to conditions laid down, so that with reasonable precautions information 
not otherwise attainable can be pressed into valuable service. Indeed, as com¬ 
pared with results obtainable by means of the Stammer colorimet-er (the only one 
the author has had an opportunity of comparing), the application of the Lovihond 
tintometer is certainly wider and its results more reliable. 

At’plication to Mill and Rkfinery Products. 

Coming now to the practical application of tintometric analysis to mill and 
sugar-house products, the Lovihond instrument may be considered under four 
headings, viz. :— 

1. Raw sugar. 

2. Colour removed in process of refining. 

3. Measurements of efficiency. 

4. Experimental work. 

1. Raw sugar .—The consideration of one class of raw sugar will suffice to 
point out the features of colour variation, and 96® centrifugal crystals will be taken. 
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2. Colour removed in process of refining. —It will be quite evident from the 
inspection of the following analyses that for unity of refined material, an appre¬ 
ciably greater quantity of colour will have to be removed in some cases than in 
others. Taking, for example, the two extreme cases of No. 1 and 2, there is 
60 per cent, more colour in 1 than in 2, and it will also be noted that in 1 and 2 
there appears almost double the amount of blue than in 3 and 4. This fact in the 
experience of the author seems to indicate that more colloidal colour has to be dealt 
with in those sugars showing a relatively high percentage of the blue element in 
their colour constituents. 


Polarization . . 

No. 1 . 

.. .. 96*2 

No 2. 

.. 96*0 


No. 3. 
96-2 


No. 4. 
96*2 

Invert sugar .. 

.... 0*79 

1-42 


1*36 


1*69 

Water. 

.. .. 0*90 

1*26 


0-66 


0*70 

Ash. 

. 0*46 

0-61 


0*48 


0*62 

Undetermined 

.. .. 1-65 

.. 0*82 


1*32 


0*99 

Yellow, degrees 

.... 62*0 

.. 38*0 


64*0 


49*0 

Red, ,, 

. 27*0 

.. 17*0 


180 


18*6 

Blue 

.... 6*6 

3*4 


1*6 


3*2 

Total ,, 

.. .. 94*6 

.. 68*4 


73 6 


70*7 

Yellow, per cent. 

.... 65*6 

.. 66*1 


73-4 


69*8 

Red, ,, 

.. .. 28*6 

.. 291 


24*6 


27*6 

Blue ,, 

. 6-9 

6*8 


2*1 


3*1 


If an average sample be prepared of all grades of raw sugar refined during a 
certain period, and another of the refined products during the same period, the 
tintometer may be relied upon to give very definite indications as regards colour 
removal during that period, 

Rato Sugar. Refined Products. 

Reading Percent. Reading. Percent, 


Yellow. 20-50 .. 80*0 _ 0*68 .. 86-0 

Ked. 4-60 .. 18 0 .... 0*10 .. 16 0 

Blue. 0-70 .. 2-0 .... — .. — 


26-80 0-68 

Total colour removed, per cent. 99*36 

Further, by being able to build up from the records by means of the glass 
plates the colours of raw and refined products of a previous period, comparisons 
can be made of the results obtainable from a certain class of raw material, for 
what they have yielded at any period they may be expected to yield at some future 
time. In short, there is always to hand a permanent record of past operations, 
mathematically tabulated, and visually presentable at any moment. Obviously, 
convenient records of the colour quality of the finished products are always desir¬ 
able, and where standard articles are constantly being produced, a practically 
imperishable standard can easily be provided for comparision. 

3. Measurements of Efficiency.— VoT checking the general efficiency in the 
different steps of refining operations, the tintometer can be made to correct the 
fallible eye-judgment of even the most experienced workmen. Methods can 
readily be devised to suit the special requirements of any establishment. 

4. Experimental work .—In no other line of work has the tintometer been 
more valuable or furnished more interesting data, than in experiments more or 
less directly connected with actual sugar-house operations. In the first order of 
importance is the determination of the filtering value of a particular bone-black, 
which may be in the battery of filters, or is about to be used by itself or in 

309 

21 


















The International Sugar Journal. 


conjunction with other working chars. But the great question primarily is: What 
is good char ? Or, given two chars, which of the two is the better ? Unfortunately 
there is no single factor of quality, nor several combined factors to definitely 
answer this question. Indeed, unless one of the commonly recognized qualities of 
a char is decidedly below the normal, it is almost impossible by the data before 
one to decide in the favour of one or the other. 

Comminution, apparent specific gravity, and chemical analysis should of 
course be considered, and a velvety lustre is always a good characteristic ; but one 
may be led astray even when all these factors look normal. Therefore, experi¬ 
mental filtration is the final and deciding proof of the relative efficiency of a char, 
and the tintometer distinguishes differences in this operation quite undetectable by 
the unaided eye. 

Throe pairs of chars were tested as to their filtering qualities under absolutely 
uniform conditions, and similar chars were operated upon simultaneously, that is 
in pairs, making three filtrations in paired experimental filters. The entire course 
of filtration proceeded along standard lines, previously laid out, which had been 
followed on many former occasions. Colour analyses were made throughout on 
solutions of 55^ Brix in the Jin. cell. These six chars were designated : 


A1 

.... 

SI 

A2 

. • • • 

S2 

A3 

• • . 

S3 


the numbers indicating that this pair of chars is similar in composition. 
Filtration was made simultaneously on each pair. 

Sets of comparative filtrations were made thiough cylindrical filters 13 in. X 
6 in., containing 5 kg. of char, 7200 c.c. of raw liquor at 55° Brix (equal to 6 kg. 
of solids) being run upon the surface of the char at the rate of 600 c.c. per hour. 
The rate of settling was therefore from 4-5 hours, according to the apparent 
gravity of the char. 

After the liquor had been run on, water followed at the rate of 300 c.c. per 
hour until 6650 c.c. of the filtrate had been gathered as liquor and 1050 c.c. as 
sweet-water. The speed of water flow through the char was increased to 1200 c.c. 
per hour, and maintained until 3500 c.c. of the filtrate had been collected as waste 
water. During the passage of the liquor and the first 1000 c.c. of water, the 
temperature was held at 83°C. (181°F.), and then raised to 85°C. (185° F.), at 
which point it was maintained until the end of the experiment. The original raw 
liquor gave the following colour values :— 

Original Raw Liquor. 

Reading Per cent. 


Yellow .. .. .. 38*6 .... 68*6 

Red . 16*0 .... 28*5 

Blue. 1*6 .... — 


661 

While those for the 6650 c.c. of raw sugar liquors treated by the three pairs 
of chars wore as follows:— 


Liquor from Liquor from Liquor from 

Char AI Char SI Char A^. 

Reading Percent Beading Percent. Reading. Percent. 

Yellow. 1*25 .. 79*6 .. 1 06 .. 81*4 .. 9*60 83 1 

Red . 0*32 .. 20*4 .. 0*24 .. 18*6 .. 1*95 .. 16*9 

Blue. — .. — •. — •• — •• — •• — 

1*67 1*29 11*66 

Colour removed, per cent. 97*18 97*70 79*41 
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Liquor from Liquor from Liquor from 

Char SS. Char AS Char SS. 

Beading. Per cent. Beading. Per cent Beading Per cent. 


Yellow . 2-00 .. 74*6 .. 9*60 .. 84-2 .. 6-20 .. 83*8 

Red . 0*68 .. 25*4 .. 1-70 .. 14*9 .. 1 10 .. 16-0 

Blue. — — .. 0-10 .. 0 9 0*10 1-2 


2-68 11-40 7*40 

Colour removed, per cent. 96*22 79*6 86*8 

The carbon content and the specific gravity of these char.s were as follows:— 


A1 .. 

Carbon content. 

Per cent 

8-26 

Hpeciftc 

gravity. 

0*8919 

SI .. 

Carbon content 

Per cent 

11*20 

Specific 

gravity 

0-8526 

A2 .... 

10 48 

1-1561 

82 .. 

8*02 

0-9302 

A3 .. 

8-10 

1-1738 

S3 .. 

9*42 

0-9849 


For some years the writer has been experimenting upon a decolorizing black 
which, it was believed, might be useful as an auxiliary to bone black filtration. 
Its decolorizing power had frequently been determined. It had been used for 
refining pui-poses without the subsequent aid of bone black, but certain technical 
difficulties soon indicated that its value would bo restricted to auxiliary work 
with bone black. The following figures are typical of several groups of experi¬ 
ments made in decolorization by means of this black alone, and also supplemented 
by bone black. A raw sugar solution was prepared by defecation in the usual 
manner, and made to a density of 55° Brix, the liquor thus made giving the 
following colour analysis before and after treatment:— 

(h'lgtnal Ltquoi. Treated by the decoloi izxng black. 

Solution A. Solution B. 

Reading. Percent Reading. Percent. 


Yellow. 77*0 .. 86-0 .... 38-00 .. 88-3 

Red. 11-50 .. 12-8 ... 6-00 .. 11-6 

Blue . 1-00 .. 1-2 _ 0-05 .. 0 1 


89-50 43-05 

Colour removed, percent. 51'5 


Standard filtrations, as already described, w^ero next made with equal volumes 
of Solutions A and B, and the resulting filtrates tiutometrically examined:— 

Solution A^ uftei filtration. Solution i?, after Jilhatwu. 

Heading. Percent. Reading Percent. 


Yellow. 2-70 .. 81-8 .... 2-20 .. 81 6 

Red . 0-60 18-2 .... 0-50 .. 18*5 


3-30 2-70 

Colour removed from the original 

liquor, per cent. 96*3 .... 97*0 

Apparently the effective work that the decolorizing black had done on 
Solution A in producing Solution B was almost entirely lost after having passed 
through the bone black. This result, considered in connexion with the first one 
with the decolorizing black, incidentally demonstrated the value of the decolorizing 
black as a bone black auxiliary, and also showed that exhaustion of the char is 
much slower when acting upon liquors treated with decolorizing black : in other 
words, that either less bone black is necessary to obtain a definite total decoloriza¬ 
tion, or, what amounts to the same thing, a greater volume of liquor may be put 
through a unit weight of bone black. This was amply demonstrated by another 
experiment, in which a raw sugar liquor was prepared as before, namely by 
defecation in the usual manner, and adjusting to a density of 55° Brix, giving on 
colour analysis;— 
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Solution C. 

Beading. Per cent. 


YeUow. 46-60 .. 79*0 

Red . 11‘60 .. 20-0 

Blue . ®'64 .. 1*0 


67-64 

After decolorization by the decolorizing black, the colour readings were:— 

Solution D. 



Reading. 

Per cent. 

Yellow. 

. 18-00 

86-1 

Red.. 

. 2-80 

13-3 

Blue . 

. 0*10 

0-6 


20-90 



Colour removed, per cent.63 6 

A unit volume of Solution C was then filtered through 100 per cent, of bone 
black (calculated on the total solids in the sugar solution), while a unit volume of 
Solution D was simultaneously filtered through 06 per cent, of bone black, the 
resulting filtrates being colour-analysed, giving:— 




Solution C. 

Solution C» 



Reading. 

Per cent 

Reading. 

Per cent. 

Yellow 

• • 

.. 3-00 

79-4 

3-10 

80-0 

Red 


.. 0-78 

20-6 

0*78 

20-0 


As a last word, it may be added that though the tintometer may be operated 
in fairly uniform daylight with the results indicated, the observations require 
considerable care, and must be carried out systematically by one person, or two in 
collaboration, if comparisons are to be the most trustworthy obtainable. It will 
be readily understood that the personal equation is a factor of some importance in 
these observations, and that a trained eye is always desirable. 


The Effect of Lime in Cane Cultivation.' 

By W. E. CROSS. B.Sc. Ph.D., 

Director and Chemist, Experiment Station, Tuoum&n. 

Experiments carried out in many sugar countries have shown that the appli¬ 
cation of lime to the soil is beneficial. In British Guiana,'-^ for example, a cycle of 
experiments lasting 13 years has shown an average annual increase of 8 tons 
of cane per hectare, produced by the application of lime and fertilizer, and of 
7 tons produced by the application of lime alone. As a result of many other 
experiments in the same country, Harrison" says:—“The use of lime produced a 
large increase in the rendement of cane.” 

In Hawaii also the application of lime has been found beneficial, especially 
in conjunction with fertilizers. In fact, Mr. Eokart, Chief of the Hawaiian 
Experiment Station, says :—“These applications are absolutely necessary in certain 
cases, above all in acid soils, because there is considerable risk in applying 
fertilizers, such as ammonium sulphate and potassium sulphate, without having 
previously applied lime.” 

Speaking of Antigua and St. Kitts, Mr. Dunlop® states that there beneficial 
results were obtained from the application of good quantities of lime. 

In Egypt also, the application of lime has proved very useful in the cultivation 
of cane. Mr. Walter Ttemann, author of “The Sugar Cane in Egypt,” says 

^ Revista IndustHal y Agricola de Tucumdn, 1016, 7, No. 5, 173-178. * West Indian Bulletin, II, 6. 

*Ibid., XIII. * Bulletin, 29, S H.P.A. » West Indian Bulletin, XV, p. 220. 
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that in many experiments he proved that applications of lime to the soil were of 
benefit. In fact, in the case of heavy, black soils, he recommends a trial of lime 
to test its effect. 

The benefits produced by the application of lime have been noted in almost 
every kind of crop, and especially in heavy, acid soils with poor lime content. 
These benefits are due without doubt, in certain cases, to the need which the plants 
have of the lime as a food. Nevertheless, in general, the beneficial effect of the 
applications of this fertilizer is due almost entirely to an improvement both physical 
and chemical of the soil, which results from the liming. The causes of the 
improvement may be divided as follows:— 

1 . The lime makes the clay shrink, thus facilitating the entrance of water and 
air, and transforms the large compact lumps into small particles. In this way 
such soils become looser, do not dry or pack, and, therefore, the work of ploughing 
and cultivating is made much easier, and the soil generally becomes a more 
healthy medium for the growth of the plants. 

2 . The lime neutralizes the acidity of the soil, giving a neutral or somewhat 
alkaline reaction, which is ideal for the plants., 

3. The lime helps the plants to assimulate the potash of the soil. 

4. The presence of lime is necessary for the proper development of many 
beneficial bacteria which exist in the soil, because it produces a neutral or some¬ 
what alkaline condition, which forms the most suitable ambient for the micro¬ 
organisms. The lime favours the decomposition of the organic matter of the soil, 
and prevents the accumulation of the poisonous substances which are harmful to 
the growth of the plants. 

The general improvement of the soil is very probably the principal reason for 
the benefit which results from the application of lime to cane lands, for sugar cane, 
which is not a calciferous plant, depends little upon lime for its nourishment. 

One of the practical effects of the use of lime is that it makes the application 
of commercial fertilizers more eflScacious. This is duo, undoubtedly, in part to 
the general improvement of the physical condition of the soil, as well as to the 
specific effect of the lime in facilitating the assimilation by the plants of the 
potassium, and in fomenting the decomposition of the organic matter. These 
practical benefits have been demonstrated frequently, especially in Hawaii where 
the use of fertilizers is so common, and where, in conjunction with commercial 
manures, lime is applied at the rate of one ton per hectare, or even more in the 
case of heavy soils. 

The question of the application of lime is of special interest in Tucum&n, 
where so many of the soils have notably low contents of this element. The 
analyses of the soils of this Province, published by the National Department of 
Agriculture,^ also those which have been made by this Station,* indicate very clearly 
that, in many cases, both the soils and the sub-soils contain little lime, from which 
it is to be inferred that the application of lime would be beneficial in the cane fields. 

Moreover, the necessity of applying lime to the soils may explain in a certain 
degree the almost negative results which so far have always been obtained from 
fertilizer experiments in this Province. Considerations of this nature induced 
the Station several years ago to start an experiment to test the application of lime 
alone, as well as its application with fertilizers. This experiment gave definite 
results, showing the advantages to be derived from the lime, as will be seen from 
the following description. 

^ ContribuoiOn al Estudio de los suelos de la Bepublica Argentina. Lavbnijq t Mobmos. 

* lievUia Ind, y A gric. de Tiicttmdn, II, 506 
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The experiment was started in 1911 by Messrs. Hall and Kosknfeld.^ A 
lot was ploughed (share and sub-soil ploughs) and thereafter harrowed. Lime 
was applied to half the land, the other half being left as a test plot. The lime was 
applied at the rate of 1600 kg. per hectare, in the following manner. Small heaps 
of lime were distributed over the surface of the sub-lot, and loft to slake in the air 
and rain. Later, the lime was spread over all the sub-lot by means of the tooth 
harrow. 

Each sub-lot, that with lime and that without, was divided in two parts, one 
of which in each case received an application of fertilizer—a normal amount of 
complete fertilizer. The fertilizer was applied each year afterwards to the young 
cane, but the application of the lime was not repeated. 

Therefore, the four sections of the complete lot represented :— 

Without lime and without fertilizer. 

Lime without fertilizer. 

Without lime and with fertilizer. 

Lime with fertilizer. 

The cultivation of the cane during the whole five years was carried out in 
accordance with the usual methods of the Station. It will be sufficient, therefore, 
to give the following details of the progress of the experiment:— 

1911, June 26. Purple native cane was planted in double row. 

1911, December 30. Complete fertilizer (50 per cent, dried blood, 40 per cent, 
superphosphate of lime, 10 per cent, sulphate of potash), was applied to the 
special sections at the rate of 600 kg. per hectare. 

1912, July 19. The lot was harvested. 

In the subsequent years the fertilizer was applied in the same proportion on 
the following dates:— 

November 6, 1912. | November 10, 1914. 

,, 3, 1913. 1 „ 13, 1915. 

The cane was harvested as follows :— 

First year stubble .. August 20, 1913. 

Second ,, ,, .... Jnly 18, 1914. 

Third „ „ . ,, 12, 1915. 

Fourth ,, 14, 1916. 

The results of the five years are given in the following table ;— 



Yield, 


Juice AnalyHin 


Sugar, 


kg per 

-- 


—— 

-^ 

kg per 


hectare. 

Bnx 

Sugar 

(tlucose 

Parity 

hectare. 

"I Plant . 

. 33*200 . 

. 16*4 . 

12*0 

.. 0*4 . 

. 77*9 

.. 2*161 

Ist year stubble. 

40*633 . 

. 18*0 , 

16*7 

.. 0*2 . 

87*3 

.. 3*887 

Without lime and 1 2nd ,, ,, 

. 30*613 . 

. 18*0 . 

15*2 

.. 0*2 . 

. 85*3 

.. 2*871 

without fertilizer ^ 3rd ,, ,, 

. 28*867 . 

. 14 1 . 

10*0 

.. 0*8 . 

. 70 9 

.. 1*435 

4th „ „ . 

14-620 . 

. 13*6 ., 

10*4 

.. 1*0 . 

76*6 

.. 819 

Average... 

. 29*666 





2*235 

Plant . 

. 41*860 . 

. 16*0 . 

11*3 

.. 0*4 . 

. 76*3 

. 2*491 

1 st year stubble. 

44*000 . 

. 18*8 , 

16*3 

.. 0*1 . 

. 86*7 

. 4*343 

With lime and ► ” ” 

. 41*867 . 

. 18*1 . 

15*2 

.. 0 * *2 . 

. 84-0 

. 3*661 

without fertilizer .f, ” ” 

. 38*600 . 

. 13*6 . 

9*7 

.. 0*9 . 

. 71*3 

. 1*864 

1 4th „ „ . 

. 16*380 . 

. 13*7 . 

10*1 

.. 1*1 . 

. 73*7 

. 797 


Average - 36'34e 2‘629 


^ lievtata ind yAgr.de Tucumdn^ III, 308. 
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Yield, 


Juice Analygis 


Sugar, 



kg. per 



A , 

.. 

kg. per* 



hectare. 

Brix. 

Sugar. 

Glucose. 

Purity 

hectare 


Plant . 

31*907 .. 

16*9 

.. 12*4 

.. 0*3 

. 78*0 

.. 2*166 


let year stubble.. 

44-4«7 .. 

18*0 

.. 16*6 . 

.. 0*2 ., 

. 86*1 

.. 4*140 

Without lime and 

2nd „ „ .. 

37*947 .. 

18*1 

.. 16*2 

.. 0*2 . 

. 84*0 

.. 3*400 

with fertilizer.. 

'3rd „ 

32*200 .. 

14*3 

.. 10*4 

..07. 

. 72*7 

.. 1*713 


4th ,, ,, . • 

16*047 .. 

14*3 

.. 10*6 

.. 1*0 . 

. 73*4 

.. 811 

J 

Average.... 

32-318 





2*446 

\ Plant . 

48*663 .. 

16*0 

.. 12*6 

.. 0*4 . 

. 78*1 

.. 3*331 

] 

1 st year stubble.. 

44*800 .. 

18*4 

.. 16*7 

.. 0*2 . 

. 88*4 

.. 4*641 

With lime and 


39*760 .. 

18*4 

.. 16*7 

.. 0*1 , 

. 86*3 

.. 3*729 

with fertilizer.. 

3rd:: .. 

31*887 .. 

14*4 

.. 10*5 

.. 0*7 . 

. 72*9 

1*718 


4th ,, ,, 

14*893 .. 

13*6 

.. 10*1 

.. 0*9 . 

. 74*3 

.. 782 


^ Average.... 

36*974 





2*840 


The favourable effects of the use of lime are seen both in the rendement 
of cane and in that of sugar in all the years. In the sub-lot without fertilizer, 
the application of lime produced an increase of rendement of 6*8 tons of cane and 
nearly 400 kg. of sugar per hectare per annum. In the fertilized sub-lot, the 
annual increase produced by the lime was, on the average, 3*66 tons of cane and 
400 kg. of sugar per hectare. 

Calculated on the basis of one hectare, the total production of five years is:— 

Tons of Cane Tons of Sugar. 

Without lime. 164*7 .... 11*7 

With lime. 180*8 .... 13*87 

This represents a gain of 26* 1 tone of cane or nearly two tons of sugar per 
hectare, produced by one single application of 1600 kg. of lime before planting 
the cane. 

The experiments also demonstrate clearly the usefulness of the application of 
fertilizers in the sub-lot without lime ; the part fertilized gave 13*7 tons more cane 
and 1065 kg. more sugar per hectare in five years than the part not fertilized. 

In the limed sub-lot, the effect of the fertilizer is not positive, with respect to 
the rendement of cane, but it is so with regard to the rendement of sugar, the 
fertilizer having produced an increase of 1056 kg. per hectare. 

In general, the experiments indicate that it would be well worth while to try 
the application of lime in the large plantations. The lime can be obtained in the 
Province itself at a moderate price—$16 (Argentine paper) or less, per ton of quick¬ 
lime—and therefore this method of improving the soil would not be too costly for 
employment on a large scale. 

The Station recommends, therefore, that experiments with lime be carried out 
on a fairly large scale in the plantations, especially with a view of improving 
heavy, clayey, or acid soils. The Station cannot offer for the moment a more 
definite recommendation, but we believe that there exist in the Province many 
plantations in which the application of lime would be very beneficial. 

Meanwhile, we are starting other lime experiments, especially in connexion 
with fertilization with artificial fertilizers. 

The experiment above described was started in 1911 by Messrs. Eosenfeld 
and Hall, and continued up to May, 1916, under the direction of Mr. Eosenfeld. 


It is stated that M. Tbrestchenko, the Kussian Minister for Foreign Affairs, is a 
South Kussian, and represents Kieff in the Duma, in which neighbourhood he has large 
interests in the sugar industry. 
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Practical Results of the Electrification of Cane Mills.' 

By S. T. OABR. 


It is evident now, seeing the number of mills that have wholly or partly been 
‘‘electrified,” that the use of electric power has passed beyond the experimental 
stage, and that the time is ripe to consider the problem from the actual results 
obtained, rather than from theoretical calculations. In order to promote discus¬ 
sion at the Convention, a summary may be made of some of the results recently 
obtained in a test made at the Central Florida, Cuba, and collated by Mr. E. W* 
Kerr. 


All the power in this mill is centralized in two 800-kilowatt turbine units, 
one of which is in service normally. The turbine supplies practically all the 
exhaust steam used in the quadruples, pans, and juice-heaters, any additional 
amount required being furnished by two house boilers generating at 110 lbs. 
pressure, this being reduced by two valves, one at the effect and the other at the 
pans. The turbines were operated at an average steam pressuie of 125 lbs., 
superheated 87°F., against an average back-pressure of 3*5 lbs., the consumption 
being measured by two Venturi meters placed in the feed lines of the two boilers. 

Before being clarified, the juice was heated to 210° F. by two exhaust steam 
juice-heaters, in which the pressure seldom exceeded 5 lbs. Tests made on three 
vacuum juice-heaters, which used steam from the first effect body, where the 
pressure was slightly above atmospheric, showed the increase in the temperature 
of the juice passed through to be from 80° to 196° F. The LeBlanc condenser of 
the effect maintained a vacuum of 24*8 in. using 604,128 lbs. of cooling water 
per hour with a pressure of 12*7 lbs. in the discharge pipe. In the pan condenser, 
which was of the same type, 761,854 lbs. of water per hour were used with a 
pressure of 10*6 lbs., maintaining a vacuum of 26*4 in. The following are the 
data obtained in the boiler plant and steam turbine tests :— 

Table 1. 


General. 

1 . Date of test .. .. Jan 19th, 1916 

2 . Duration of test, hours .. .. 14*36 

3. Average tons ground per 24 

hours. 873 6 

4. Extraction, per cent.81*6 

5. Moisture in bagasse, approxi¬ 

mate per cent. 49*4 

6. Temperature feed water, de¬ 

grees F.196*3 

7. Temperature flue gases, de¬ 

grees F. 610 

8. Atmospheric pressure, lbs. per 

sq. in.14*70 

9. Reading at switchboard, aver¬ 

age kilowatts. 677 

Turbine Boilers. 

10. Steam pressure of turbine 

boilers, lbs.133*6 

11. Degrees superheat of steam 

from turbine boilers, de¬ 
grees F. 87*8 

12. Steam pressure at turbine, lbs. 126*2 

13. Back pressure on turbines, lbs. 3*56 

14. Water fed to turbine boilers 

per hour, lbs.22,248 


16. Steam per kilowatt hour, lbs. 38*66 

16. Steam per B.P. hour, at 

switchboard, lbs .. .. 28*76 

17. Boiler H.P. developed by 

turbine boilers .717*78 

House Boilers. 


18. Steam pressure house boilers. 



lbs. 

110*9 

19. 

Water fed to house boilers per 



hour, lbs. 

13,000 

20. 

Quality of steam. 

99 

21. 

Factor of evaporation .... 

1*049 

22. 

Water evaporated from and 



at 212° F. per hour, lbs. .. 

13,620 

23. 

Boiler H.P. developed by 



house boilers . 

397*6 

24. 

Total boiler H.P. of house .. 

1,116*3 

26. 

B H.P. per ton of cane per 



24 hours . 

1*277 

26. 

Exhaust steam from turbines, 



per cent, weight of cane .. 

30*62 

27. 

Direct steam for house, per 



cent, on weight of cane .. 

14*86 

28. 

Total steam, per cent, on 



weight of cane . 

46*37 


1 Abridged from the Report of the Proceedings of the Fourth Annual Convention of 
Sugar Mill Engineers, Honolulu, October, 1916. 
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Practical Reaulta of the Electrification of Cane Mil la. 


The following figures show the power measurements of most of the motors 
of the factory:— 

Table 2. 


E H P Hated 
deyeloped H.P of 
by motor, motor. 

1. Crusher and Ist and 2n(l 

mills (32 tons per hour) 104*0 260 

2. Crusher and 1st and 2nd 

mills (42*6 tons per 

hour). 191*5 250 

Centrifugals (both sets) 83*2 250 

3. Crusher and Ist and 2nd 

mills (63*4 tons per 

hour . 210*0 260 

WestinghouBo LeBlanc 
condenser for pans .. 87*4 80*0 

4. 3rd and 4 th mill (29 4 

tons per hour) . 162*2 200 

6. 3rd and 4 th mill (36*6 

tons perj hour) 186*2 200 

6. 3rd and 4th mill (38*25 

tons per hour) .. .. 194*0 260 

7. Westinghouse LeBlanc 

condenser for quad¬ 
ruples . 83*2 80*0 

8. Crystallizers . 20*0 

9. Bagasse carrier to stor¬ 

age and boilers. 20*00 

10. Cane carrier . 15*0 

11. Electri c hoi st for unload - 

ing wagons. 16*0 

12. (Sugar elevator and screw 

conveyor . 6*2 10*0 

13. ‘‘Cush-cush ” elevator 2*0 10*0 

14. Bagasse drag ., .. 2*8 7*5 

15. Bagasse hoppers _ 0*6 3*0 

16. Filter-press mud drag, 

washing machine, and 
dryer, only the drag 
loaded.4.1 2*8 10 


£ H P. Hated 
developed H P of 
by motor, motor. 


17. Carrier and washing ma¬ 

chine, latter empty .. 3*1 10 

18. Carrier and dryer only, 

latter empty. 3*8 10 

19. Auxiliary cane carrier.. .. 3 

20. Hydraulic cane dump 

pump .. 3 

21. Juice heater pump .. 20*6 26 0 

21. “Rotrex,’’vacuum pump 10*7 10*u 

23. Syrup pump . 3*9 6*0 

24. Sweet water pump, 2r)d 

body, also for conden¬ 
sation from vapour 

juice-heaters. 1*6 6 

26. Qu idruple juice feed 

pump. 2*2 3*0 

26. Triplex mud pump .. 2*4 3*0 

27. Molasses pump for Ist 

' centrifugals . 1*0 3*0 

Molasses pump, 2nd cen¬ 
trifugals . 3*0 

28. Mill j oumal and macera¬ 

tion water pump .... 1*2 2*0 

29. Millwellpump, let stage 6*4 7*6 

30. „ ,, „ 2nd „ 7*4 7 5 

I Magma pump. 10*0 

I 31. Lime mixers and lime 

I pumps. 2 6 3*0 


32. Centrifugal feed water 

pump, 6th stage . 60*0 

33. Pump from boiler re- 

I cipient to house hot 

i water tank . 10*0 

I 34. Centrifugal pump water 

supply (at spring) .. 20*0 


Particular attention is directed to items 25 to 28 of Table 1, and it would be 
of interest to compare these figures with results obtained in Hawaiian factories, 
both with and without electrical equipment. These factors, of course, are 
influenced to a large extent by the size of the equipment, the insulation of the 
steam piping, the quality of the cane ground, etc., but it is an undisputed fact that 
radiation losses in steam piping are reduced to a minimum by replacing individual 
steam-driven units by electric motors. 

Item 16 of Table 1 gives the steam consumption per H.P. hour at the switch¬ 
board of 28*76 lbs., which is about what could be expected of a Corliss engine 
driving the mill rollers. One may therefore ask what the advantage is of using 
electric drive on the rollers ; and why a turbine of sufficient capacity for operating 
the balance of the mill machinery should not be installed, while operating the 
roller equipment by steam drive. 
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Ill order to answer these questions, it is necessary to refer to Table 2, where 
it is seen that the total connected H.P. is 910*5, of which 450 H.P. is installed for 
operating the rollers. The actual measured power consumption of the motors is 
637 H.P., of which 380 H.P. is consumed by the rollers, leaving a balance of 
257 H.P. for auxiliary drive. To this must be added some proportion of 166 H.P. 
installed, on which no power measurements were taken. Assuming the load factor 
of this unmeasured power to be 60 per cent., the actual power to be added would 
be 100 H.P., bringing up the total power consumption of auxiliaries to 357 H.P. 
Therefore a 300-kilowatt turbine unit would have to be installed to furnish power 
for operating electric drive in the factory exclusive of the rollers, and its steam 
consumption would be at least 30 per cent, higher than that of the 800-kilowatt 
unit actually installed. The total steam consumption of the mill engines at 30 lbs. 
per H.P. hour would be 11,400 lbs. per hour, and for the turbine, 15,708 lbs. per 
hour, a total of 27,108 lbs. per hour. The actual quantity of water evaporated by 
the turbines and house boilers is 35,248 lbs. per hour, which is 8140 lbs. in excess 
of the exhaust from the mill engines and the 300-kilowatt turbine. This means 
that this excess steam actually required by the boiling house would have to be 
made up by the house boilers. 

The first conclusion drawn, therefore, in answer to the questions raised above 
is that, according to the steam requirements of this particular factory, a saving 
would have been effected by installing Corliss engines for the rollers and electri¬ 
fying the balance of the mill. This saving is shown, not in any decreased operating 
expense, but rather in the reduced original investment. Thus, the difference in 
cost between two 800 and two 300-kilowatt turbines (allowing a spare in each case) 
would amount to $14,000 ; while the cost of two 250 H.P. Corliss engines may be 
placed at $9000, and that of two 250 H.P. electric motors at $5000. There are of 
course other factors to be considered in favour of the complete electrification, as 
reduced maintenance, cost of installation, space, and attendance. 

But let us examine what the steam conditions would have been had the 
factory been steam-driven throughout. Assuming the average steam consumption 
for the auxiliaries as not less than 75 lbs. per H.P. hour, their total steam 
consumption would be : 357 X 75=: 26,755 lbs, per hour, and the total steam con¬ 
sumption for the factory would be this plm 11,400 — 38,175 lbs. per hour, or 
2927 lbs. per hour in excess of actual steam requirements, as given in the test, 
equivalent to 8*3 per cent, excess of steam. In addition, there is the expensive 
steam piping required, with its consequent heat losses in radiation and leakage, so 
that electric drive should show a saving in heat economy of at least 15 per cent. 
If in the factory under consideration it was necessary to burn extra fuel in order 
to generate the steam necessary for the boiler house, the matter of heat economy 
in its case was of prime importance. 


One effect of the shortage of sugar is reflected in the complaints that mothers are 
frequently unable to get sugar wherewith to feed their infants. Efforts are being made 
at infant welfare centres and by certain other agencies to remedy the deficiency, as it is 
realized that sugar is an important article of diet in infant feeding. 

During June the Clyde sugar market had no foreign refined, neither white Java nor 
American granulated, hut the timely arrival of some raw sugars kept the refineries going. 
A few small sales of low cane sugars were made, Manilas for example fetching 418. 6d. to 
428. fid. per cwt., duty paid ex warehouse. Supply remained unequal to the demand, 
and the output of the refineries was cleared daily at full limits. 
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Examination Papers for the Registration of Chemists 
in Mauritius, 1916« 


Agricultural Chemistry, 

1. Describe the chemical actions which take place when an organic substance 
is boiled for some time with strong sulphuric acid* How is this process used for 
estimating nitrogen ? What modification is made to the process when a nitrate 
is present? (12) 

2. What is the composition of guano phosphate ? In what respect does its 
composition differ from the fresh excrements of birds and what is the explanation 
of the same P (8) 

3. A special cane manure is found on analysis to contain: Ammoniacal 
nitrogen, 8'2() per cent.; nitric nitrogen, 4*65 per cent.; phosphoric acid, 8‘00 per 
cent.; potash, 5*00 per cent. What is your opinion of (1) its suitability for 
application to the virgin lands of Sans Souci Estate, (2) its cost.^ Give the 
reasons on which you found your opinion. (16) 

4. Describe and explain the chemistry of the processes employed for 
estimating lactose in milk. (10) 

5. What is the relative food value of proteids, carbohydrates, and fats for 
animal nutrition ? To what pui-poses are these substances put in the animal 
body ? (12) 

6. Describe in detail the methods used in this colony for the physical analysis 
of a soil. Discuss its advantages and limitations. (12) 

7 . Describe the preparation of precipitated phosphate. Why should super¬ 
phosphate not be used on (1) land containing much humus ; (2) land deficient in 
lime; (3) land containing much iron ? (12) 

8. Write a short essay on “ stereo-isomerism.’' (18) 

Bio- Ch end stry . 

1. Describe the life-history of the yeast plant. What explanations would 
you offer for the difference between Bourbon and Mauritius rums ? The former 
IS generally the more in favour. (15) 

2 . What role does moisture play in the keeping quality of sugar ? (10) 

3. What do you know about the chemical changes that take place in the 
decay of humus ? (15) 

4. Describe in detail what takes place when a soil is heated, and illustrate 
your answer by reference to the practical uses to which the practice of heating 
soils is put in horticultuie and agriculture. (10) 

5. Write what you know about the digestion and absorption of proteids in 
the animal body. (10) 

G. Describe the process of photo-synthesis and state how carbohydrates are 
diffused throughout the plant oiganism. (15) 

7 . What do you know of the nitrogen content of rain water, and how would 
you determine the amount of nitrogen in a rain water in the form of nitrates ? (10) 

8. Write a short essay on the “ nitrogen cycle.” (15) 

Sugar-house Chemistry, 

1. Indicate the best method by which you would practise rational macer¬ 
ation using a 9-roller mill with crusher. Which is the best place to apply the 
water, and name the appliance or appliances for the distribution of this water P (20) 
1 The current market value of the several constituents was given. 
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2. De8c^ib^, briefly tbo method, generally pra,cti8ed in Mauritius, of manu¬ 
facturing sugar as far as masseouite, and state how it differs from that followed 
in Java. (20) 

3. Describe and illustrate with a sketch the course of the juice and of the 
steam in an evaporating apparatus. Say how the condensed waters and the 
incondensible gases are evacuated, the apparatus chosen being a quadruple effect 
with two juice re-heaters, one at the first and the other at the last vessel, and 
both placed in the track of the steam. (20) 

4. Indicate the general scheme of using steam in a cane sugar factory, taking 
as the type a factory using only the exhaust vapour of its engines for evaporating 
and boiling. (15) 

5. Show and illustrate by means of a sketch the mounting of a marine boiler, 
and also describe a step grate furnace and a grate bar furnace. (15) 

6. Which kinds of water are employed in the production of steam in a 
factory ? In what circumstances would you avoid the use of : (a) natural water; 
and (6) condensed water ? (10) 

Sugar “house Control, 

1. Describe in detail the method of determining sucrose and glucose in a 
sample of molasses. (25) 

2. What do you know of the action of sulphur dioxide upon cane juice ? (25) 

3. Being given a virgin massecuite of 86° purity and a poor syrup from 
centrifugals of 62°, and assuming that one desires to obtain a final mixture of 
these two products of 80°, what quantity of syrups is it necessary to introduce 
into the vacuum pan to arrive at this result ? (25) 

4. Fill in the blanks of the Mutual Control Bulletin provided you. (25) 

Practical ChemUtry, 

1. Estimate the quantity of phosphates in the strong acid soil solution 
provided. (25) 

2. Estimate the sucrose and glucose in the sample of molasses handed 
you. (25) 

3. Analyse the canes given you, (25) 

4. The sample of milk provided is suspected of being adulterated. Make an 
analysis of it and give your opinion as to its adulteration or purity. (25) 


The late Thos. U. Walton. 

We regret to record the death on February Ist, of Mr. Tnos. U. Walton, 
Chief Chemist of the Colonial Sugar Refining Co., Ltd., Sydney, Australia. Born in 
Greenock in 1852, he was educated at Greenock Academy and Glasgow University, 
where he took the B.Sc. degree. After spending some years in Greenock refin¬ 
eries, he went to Sydney to take up the position which he held until his death. 
There is no doubt that the present remarkable state of technical efficiency of the 
factories and refineries of the Colonial Sugar Refining Co. is due in a very large 
measure to Mr. Walton’s ability and zeal. He had been Secretary of the Sydney 
section of the Society of Chemical Industry since its inception in 1903. 

The revenue of the United Kingdom for the year ending last March included the 
sum of £18,328,931 derived from the duties on sugar and molasses. This sum is a great 
advance on the amount obtained in the 12 months ending March 1914, which was no more 
than £3,328,635. 
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Progress of the Chemistry of the Carbohydrates 

during 1916.' 

Bv J. O. IRVINE. D.So., Ph.D 

Oarbohydkates. 

Eeoent work on the sugars furnishes a striking instance of the renewal of 
interest in a group of compounds, the study of which was apparently on the 
decline. Subsequent to the time when Fischer’s synthetical work in this field 
diminished from its first activity, there succeeded a period which naturally suffered 
by comparison with the brilliancy of that which preceded it. During this interval, 
however, much steady and valuable progress was made, which has prepared the 
way for the present revival and for future advances, which promise to be of great 
importance. 

During the past three or four years, the pages of the various journals bear 
ample testimony to the fact that research on the simple sugars is now attracting 
many workers (both old and new), and is showing a distinct tendency to expand. 
Questions of constitution are still prominent, and, as a necessary result, synthetical 
work is receiving a new impetus. Speaking generally, the experimental study of 
sugars may, at the present time, be classified under four heads : (1) investigations 
on the structure of reducing sugars; (2) the synthesis of partially substituted 
sugars ; (3) the relationship between rotatory power and configuration ; ( 4 ) syn¬ 
theses effected by enzyme action. All these developments are affected by the 
recognition now given to the existence of reducing sugars in forms other than the 
recognized a- and y3-types, and this consideration should be kept strictly in view 
both in reviewing old observations and in the interpretation of all new results. 

Although most of the reducing sugars have been isolated in well-defined, 
mutarotatory forms which possess, presumably, the 7 -oxidic linking, other 
isomerides may and, in certain cases, do actually exist. Thus, taking 
glucose as an example, the standard crystalline forms of the sugar (« and fi) 
correspond with the isomeric crystalline methylglucosides. In addition, however, 
two other methylglucosides have been proved to be present in the so-called 
“ 7 -methylgluco 8 ide,” but so far no crystalline variety of glucose has been 
isolated other than the above a- and /5-form8, either individually or as mixtures. 
The existence of no fewer than four methylglucosides shows that the parent sugar 
must react in four forms, in two of which the ring-forming oxygen atom does not 
occupy the customary 7 -po 8 ition. 

Considering the cyclic structures possible in a hexose, it is evident that, as a 
maximum, there may be five isomeric glucoses in addition to the aldehydic type, 
each capable of existing in «- and /S-forms, and similar considerations may well 
apply to all reducing sugars. Little systematic progress has been made during 
the past year in the important problems thus opened out, but a considerable 
amount of indirect evidence has been obtained which supports the views expressed 
above. Thus, Hudson and his co-workers, in the course of their investigations 
on rotatory power in the sugar group, isolated a second form of galactose penta- 
acetate,® and followed this up by the preparation of a third^ and a fourth variety. ♦ 
According to accepted views of structure, galactose should only give two non- 
reducing penta-acetates, but the isolation of four such compounds shows that this 

1 Extracted from the Annual Reports of the Chemical Society, London, for 1916. Cf. also 
/ S.J,, 1916, 216-319. 

» C. S. Hudson and H. O. Parker, J Amer. Chem. 5oc., 1916, 87, 1689. 

» C. S. HUDSON, ibid., 1691. * C. S. Hudson and J. M. Johnson, {bid,, 1916, 88 , 1323. 
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sugar must exist in at least four forms, and the satisfaction of having isolated the 
first series of crystalline derivatives corresponding with the newly recognized type 
of sugar isomerism thus rests with the American School. 

Close inspection of some of Fischer’s recent work likewise reveals evidence 
pointing similarly to the idea that we are only at the beginning in unravelling the 
complexity of even the simplest sugar molecules. Although Fischer himself is 
meanwhile of a different opinion, good reasons exist for the belief that the com¬ 
pound known as glucosemonoacetone is derived from the hypothetical “ 7 -gluco 8 e,” 
and in such case it would follow that the trisubstituted sugars obtained from 
glucosemonoacetone would also belong to the 7 -type. Trimethyl glucose was the 
first representative of this class, and the corresponding tribenzoyl glucose has now 
been isolated as the result of similar processes. The new sugar is a viscous oil 
and displays well-marked additive properties, these features being characteristic 
of members of the 7 -gluco 8 e series, so far as these compounds have been examined. 
In the course of the research now under discussion, a description is given of an 
improved method of preparing glucosemonoacetone by cautious half-hydrolysis of 
glucosediacetone, but it may be remarked that the details of precisely the same 
method were published more than a year ago,* and were mentioned in last year’s 
report.*^ 

Considerable interest is attached to the partial acylation of polyhydric alcohols 
and sugars, which is now engaging the attention of Fischer.^ These com¬ 
pounds have been prepared by the general methods described by Irvine and 
Scott in the case of reducing sugars, and by Irvine and Paterson for poly¬ 
hydric alcohols, and as few new examples have recently been added to the list of 
partially substituted glucoses, most of the results are thus desciibed elsewhere. 

Although the generalizations established by Hudson regarding the relation¬ 
ship between rotatory power and constitution in the sugar group were first 
applied t() simple glucosides, it has recently been shown in numerous cases that 
the principle extends to acetylated aldoses of different types, and even to the 
monobasic acids allied to the sugars. A further important observation is that 
the rule holds approximately in the case of acetylated derivatives of amino- 
sugars, thus indicating that the nature of the group.s in the sugar chain has a 
relatively small effect on the rotation of the terminal aHymmetric system. ’ One 
result of this line of work has been the preparation of a large number of acety¬ 
lated sugars, and the introduction of many improvements in the methods of 
preparing and purifying these compounds.^ The results obtained in the optical 
study of these compounds confirm Hudson’s views, and in cases where experi¬ 
mental values are not in agreement with the rule, it is probable that this is due to 
the derivatives under examination being related to entirely diffeient forms of the 
parent sugar. Incidentally, in the course of this work a numbor of important 
observations have been made. Thus, starting from tetra-acetyl fructose, for 
which a simple method of preparation is described, a new form of fructose penta- 
acetate is obtained by the action of acetic anhydride containing zinc chloride. It 
is a curious fact that the two isomeric fructc)se penta-acetates so far known are 
not incontrovertible by the action of zinc chloride, and it is quite possible that 

1 J. C. Irvine and J L. A Macdonald, J Chem Soc, T, 1915, 107, 1701 , J , I, 17 

2 ],SJ, 1916, 216 

3Pali; ll, E. Fischer and C. Rund, Her, 1916, 49, 684 Part III, E. Fischer and 
M. Beromann, loc cii. 

*P. A. Levene, .7. Biol. Chem., 1915, 28, 145. See also P A. Levene and G. M Meyer, 
ibid., 26, 356. 

S. Hudson and J. K. Dale, ,7 Amer. Chem. Soc , 1916, 88 , 1431. 

«See also C. S Hudson and D. 11 Brauns, ibid, 1915 87, 2736; C. S. Hudson and J M 
Johnson, ibid., 1915, 87, 2748 
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they are derired from different types of fructose. The chemistry of fructose will 
no doubt be considerably expanded by the use of tetra-acetyl fructose, and the 
reagent has already been turned to good account in the preparation of a crystalline 
variety of methylfructoside. * There is little doubt that fructose shows a pro¬ 
nounced tendency to exist in reactive forms similar to “ 7 -gluco 8 e,” in which the 
ring-forming oxygen is connected to a carbon atom other than that in the 
7 -po 8 ition. Thus it has been shown * that the syrup originally isolated by 
Fischer by the condensation of fructose with methyl alcohol contains two 
distinct methylfructosides of different type. One of these compounds resembles 
the a- or ^-methylglucosides, and fails to react with acetone, but the other enters 
into ready condensation with the ketone, and is, in addition, characterized by the 
ease with which it reduces permanganate. The existence of these distant fructo- 
sides clearly indicates that the parent sugar can leact in at least four forms, the 
most probable structures of which are shown below :— 

OH-CH,-CH [Cn*OH], C(OH)-CH 3 *OH (a and/3) 

\_U—/ 

Fructose of normal type. 

OH-CH, [CH*OH], CH C(OH)-CH,*OH (a and /i) 

O 

P'nictosc of the ethylcne-oxide t 3 rpe 

Additional evidence pointing to the idea that fructose shows a ready tendency to 
react in forms other than the standard a and ^-varieties is afforded by the some¬ 
what complicated results recently obtained in a study of the conductivity changes 
shown during the mutarotation of fructose dissolved in boric acid.^ 

Brief reference was made in last year’s Repoit^ to a new and convenient 
method devised by Weehman for degrading sugars to lower members. Fuller 
details of the working methods employed, and their range of application, are now 
available, and a few characteristic cases in which the method has been used suc¬ 
cessfully are noted below. 

1. (/-Glucose -cf-arabinose. 

2. (/-Galactose — > cZ-lyxose. 

3. /-Mannose —^ /-arabinose. 

4. /-Arabinose —/-erythrose. 

In the experience of the writer of this Report, the reactions involved^ proceed 
with the utmost smoothness, and constitute a great improvement on the methods 
hithei to in use. 

Although amino-sugars are few in number, they never lose in interest. The 
complex problems connected with the constitution of these compounds are now 
being studied by Levene, who is engaged on a systemntic investigation which 
has as its object the determination of the configuration i) 0 sse 88 ed by glucosamine 
The work has not proceeded far enough for definite conclusions to be drawn, but 
has resulted in a considerable extension of our knowledge of the amic acids 
related to the amino-aldose.s. ® " Incidentally, this work has confirmed a point 

1C. S Hudson and D H Brauns, J Amer Chem. Soe , 1918, 38 1216. 

2 J C IrvinK and G. Robertson, .7 Chem Soc.^ T, 1916, 109, 

3 J BOeseken, a. J. Kerstjens, and C. E Klamer, Proo. K. Akad Weteyisch , Amsterdant, 
1916, 18, 1654, J. Chem Soc , d , i, 596 

* Loc. ctt 

A. Weerman, ‘'Over de inwerking van natrium hypochloriet op amidon van onvei 
zadigde znrcn en oxyzuren," Dissertation Delft, 1916. 

6 P. A. Levenk, j. Biol Chem , 1916, 24, 65, J. Chem Soc , A., I, 203. 

7 P. A. Levene and F. B La Foroe, tbtd., 1916, 22, 331; J. Chem, Soc , A , 1915, i, 944 
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of fundamental importance to this section of sugar chemistry, in that the suggestion 
already made that compounds of the type of glucosimiue are in reality amino- 
glucosides, has been confirmed, and has been shown to be equally applicable to 
imines of the pentose series. ‘ Among other results recently to hand on this 
subject may be noted the fact that chondrosamine and a lyxohexosamine prepared 
synthetically yield the same osazone, and, further, that the corresponding amino- 
acids give the same anhydromucic acid on oxidation.* The difficulties which 
usually attend the allocation of the amino-group in these compounds may in some 
measure be removed by taking advantage of generalizations regarding the rotations 
of epimeric hexosamic acids, and the further extension of Levene’s work will be 
closely followed.^ 

As indicated in last year’s Eeport, work on the synthesis of glucosides by 
means of the action of enzymes has recently shown a distinct falling off, but the 
new literature on this subject is still fairly extensive. Among the recent results 
of importance may be mentioned the synthesis of a galactobiose^ by the auto¬ 
condensation of galactose under the influence of emulsin. Considering the fact 
that we are still far fiom a complete understanding of the linkings present in even 
the simplest disaccharides, it is unfortunate that the new sugar, which is apparently 
different from the galactobiose already described, has only so far been obtained as 
a syrup, and thus its detailed examination has naturally been restricted. 

Although exact studies on the selective hydrolysis of either glucosides or com¬ 
pound sugars ought to be conducted with enzymes which have been purified from 
closely related forms, it would appear that drastic purification is unnecessary in 
the case of syntheses effected by enzymes.^ It must be admitted that the 
synthetical action of enzymes has in the past few years led to many notable 
achievements, particularly in cases to which ordinary processes are inapplicable, 
but despite this success the synthesis of sucrose still remains unaccomplished, 
and, considering recent views as to the structure of sucrose, this negative result is 
not surprising. 

Disaccharideb. 

The hydrolytic process referred to above, in which raffiuose is degraded to 
melibiose and fructose, has been utilized for the preparation of the disaccharide on 
a large scale. The working details show that the process proceeds smoothly, and 
thus another example ’ has been added to the already lengthy list of excellent 
preparations in the sugar group, which we owe to the American chemists. 

From the theoretical point of view, two important contributions have been 
made during the year to the chemistry of disaccharides. The first refers to the 
identification of numerical relationships between the molecular rotation of a 
disaccharide of the sucrose group and those of the a- and )3-forms of the aldose 
produced on hydrolysis. The interesting, but somewhat intricate, generalization 
thus established can only be properly appreciated by reference to the original 
paper, ® and, no doubt, its future development will be awaited with much interest. 

As a result of observations described in a recent paper,** current views on the 

1 P. A. Levene, ihid.^ 1916, 24, 59, J. Chern. <Soc., A , 1, 201. 

*P. A. Levene, J. Biol, Chcm , 1916, 26, 143 ; J, Chem. Soc., A., i, 712. 

9 Ibid., 367 ; J. Chem. Soc , A , ii, 546 

* E. BounauELOT and A. Aubrey, Compt. rend., 1916, 168 , 60; J. Chem. Soc , A„ i, 596. 

i^Ibid., 1916, 161, 463, J. Chem. Soc., A., 1916, i, 1076. 

flW. LOb, Biochem. Zeitsch., 1916. 72, 392; J. Chem. Soc., A., I, 296. 

7 Jlnd., 2734; J. Chem. Soc , A., i, 120 . 

*C. S. Hudson, ibid,, 1916, 38 , 1566, J. Chem, Soc., A., i, 630. See also S. C. Hudson and 
R. Sayre, ibid., 1867; J. Chem. Soc, A., i. 711. 

» W. N. Haworth and J. I 4 AW, J. Chem. Soc., T., 1916, 109, 1314. 
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constitution of sucrose are largely overthrown. The fact that invert sugar consists 
of an equimolecular mixture of glucose and fructose has been too readily accepted 
as evidence that the forms of the sugars thus isolated are of necessity the forms in 
which they are combined in the disaccharide. On the contrary, direct hydrolysis 
of sucrose affords little or no evidence as to the constitution of the constituent 
hexoses, but a rigid proof has now been supplied by a study of the hydrolysis of 
fully methylated sucrose. Octamethyl sucrose has now been obtained in the pure 
state in considerable quantity, and gives, when treated with dilute acid, tetra- 
methyl glucose and tetramethyl fructose, in which the linkings are of necessity 
preserved exactly as in the parent disaccharide. The methylated aldose actually 
isolated proved to be the characteristic tetramethyl glucose of the butylene-oxide 
type, thereby confirming a previous result, but, on the other hand, the ketose 
displayed a rotatory power and reaction towards permanganate which at once 
stamped the compound as being allied in structure to “ 7 -gluco 8 e.” A new 
formula for sucrose is thus indicated, which accounts not only for the extreme 
ease with which the disaccharide is hydrolysed, but also for previous failure to 
effect its synthesis. This provisional formula shows a butylene-oxidic aldose 
coupled to an ethylene-oxidic ketose through their reducing groups :— 

^ CIIaOH 

-O—^ \ 

OH*CH3-CII(OH)CH[CHOHl20HOC-CH*[CHOH]2-CH3OH. 

\y 

O 

Accepting this view, the hydrolysis of sucrose became an exceedingly complex 
change, best represented by a diagrammatic scheme, which shows how the sugars 
liberated on hydrolysis not only undergo mutarotation, but, in the case of fructose 
at least, change from one type to another:— 

Sucrose —^ a-glucose + a-fructose ^ a-fructose 

it it it 

yy-glucose /S-fructose /^-fructose 

{A) Butylene- (2?) Ethylene- (C) Butylene- 
oxide forms, oxide forms. oxide forms. 

The final products consist essentially of the equilibrium mixtures (A) and (C) 
together, probably, with a small proportion of {B). 

The importance of the advance which has bc^en made in the study of the most 
interesting of all sugars, and the new lines of work thus opened out, will be fully 
realised. 

POLYSAOOHARIDEB. 

It is probably only right that much of the work done in this group remains 
physical rather than chemical in character, for there is much still to be learned as 
to the effect of surface conditions in modifying chemical changes when dealing 
with complexes of high molecular weight and sparing solubility. This is borne 
out in much of the recent work on the chemistry of starch, where, to take a case 
in point, the formation of the so-called crystalline starch * is in all probability 
due to the precipitation of the colloid by the action of traces of mineral salts.* 
The influence of surface conditions is probably also responsible for the distinct 
difference which has been noticed in the relative ease with which cellulose and 

iM. W. Beyerinck, Proc K Akad ICcimsc/i 1915, 18, 305, J Chcm Soc , A ,1916, 

i, 940. 

2W. Haruisok, J. Soc. Dyers., 1918, 32, 40; J. Chem. Soc., A., i, 251. 
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starch may be acetylated, and in the effects which different catalysts have on the 
reaction. * 

The examination of starch by purely chemical methods has also yielded 
interesting results, and at least one element of confusion has been removed in the 
course of two recent investigations • dealing with the phosphorous-containing 
constituent. The idea seems to have prevailed that the starch complex contains 
an unstable fragment, in which phosphoric acid is combined, and that this is the 
first portion of the molecule to be removed on hydrolysis. Such is not the case, as 
during the degradation of starch with 10 per cent, hydrochloric acid the unhydro¬ 
lysed residue contains most of the combined phosphorous. In fact, there are good 
reasons for the belief that a definite compound will in time be isolated which 
would represent the carbohydrate phosphate originally present in the starch com¬ 
plex. The results of the paper now under review are not inconsistent with 
Samec’s observation that the removal of the phosphorous constituent is the initial 
action when starch is decomposed with alkalis. 

Naturally enough, most recent investigations on cellulose have had a direct 
technical bearing, and there does not appear to be any necessity to refer to them, 
as no points of general theoretical importance have been noted. 


The Japanese Sugar Industry. 

fBritish Embassy Beport.J 


Owing to the war, the issue of British Consular Reports has been suspended for some 
time ; but the following particulars regarding the Japanese and Formosan sugar industry 
have lately been supplied to the Board of Trade by the Assistant Commercial Attache at 
Tokyo, Mr. O. P. Baton, and will be found of interest. 

A considerable development has taken place in the sugar industry of Japan—in which 
must be included the Colony of Formosa, for it is there that the development has been 
most striking. 

In Japan itself, however, as a result of (TOveiTiment assistance, there has been an 
increase in sugar production, the average annual output for the past few yeaishaving been 

I, 250,000 piculs. With sufficient protection and State aid the Japanese output may 
eventually rise to 2,000,000 piculs. Of the present quantity, 80 per cent, is black sugar 
and 20 per cent, is a very low grade brown sugar, but the authorities are taking steps to 
secure the production of centritugal sugar. 

The chief part played by Japan proper in the sugar industry is in refining. The 
first refinery was established in 1896, and, according to a reliable source of information, 
there are now eight establishments with a capacity of 1,300 tons per day. 

Exports from Japan consist almost wholly of refined sugar, the average annual export 
of which in 1912, 1913 and 1914 amounted to 1,300,000 piculs, valued at 12,000,000 yen. 
The principal market for Japanese refined sugar is China, where it is said to be gradually 
supplanting Hong-Kong sugar. 

Ilie development of the sugar industry in Formosa was taken in hand by the 
Government in 1902, and regulations were promulgated for its encouragement. As a 
result of generous Government assistance, which took the form of the employment of 
experts, the establishment of an experiment station, subsidies, and the loan of machinery, 
the production of sugar in Formosa increased rapidly. Production prior to 1902 had 

1J. BOeselen, J. C, van den Berg and A H. Kerstjbns, Rec. trav. chim., 1916, 80, 380; 

J. Chein. Soc , A., i, 308. 

*M. Samkc, KolL Chem. Beihefte, 1916, 8, 33; J. Chem. Soc., A., i, 308. J. H. Nobthbop and 
J. M. Nelson, J. Amer. Chevi. Soc., 1916, 88, 473; J. Chem. Soc., A., i, 373. 
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never reached 1,000,000 piculs ; but by 1906 it had risen to 1,280,000 piculs and by 1910 
to 3,776,000 piculs. In 1916 all records were broken, the estimated output being 6,200,000 
piculs (366,100 tons) of centrifugal sugar and 700,000 piculs (41,336 tons) of brown sugar. 

The first charter for the erection of a modem sugar mill in Formosa was granted in 
1901, and there are at present 14 companies owning 37 crushing factories, with an 
aggregate crushing capacity of 27,240 tons per day of 24 hours. The total paid-up capital 
of these companies amounts to 66,176,000 yen. 

Although the export of sugar fiom the Island to foreign countries was at first 
considered to be a matter of secondary importance, attention is now being turned to the 
export trade, the supply having overtaken the home demand. ^ 


Publications Received. - 

♦Handleiding voor Tropische Witsuikerfabricatie. [Handbook of Tropical 
White Sugar Manufacture.] W. H. Th. Harloff and H. Schmidt. 
Third revised and enlarged Edition. (J. H. de Bussy, Amsterdam.) 
1917. 

Messrs. IlarlofP and Schmidt’s “ Handleiding ” was first introduced to 
English-speaking sugar technologists through the medium of a translation, which 
was published uoarlj^ four years ago."* This volume met with a welcome reception, 
and those perusing it must have been impressed by the very thorough nature of 
the authors’ studies of the processes of sulphitation and carbonatation m general 
and of the acid thin-juice process in particular. Since writing the second Dutch 
edition from which the English translation was made, several rather promising new 
methods have been examined, thus necessitating the appearance of a third edition. 
These new methods comprise so-called “ hot sulphitation,” Bacu’s thick-juice 
sulphitation ; DE Haan’s carbonatation, and “ Norit ” decolorization. Some 
minor additions also are included, such us a short description of the operation of 
the lime-kiln and the Kell)^ filter-press ; while the volume is now enriched by 
some excellent drawings and photographs of modern sugar-house plant. 
“ Schema’s,” or charts illustrating in a clear manner the successive steps of 
important jirocesses, are also a new feature of the book, these concerning : single 
and double (carbonatation, cold and hot sulphitation, method of boiling to two 
grades and molasses, method of boiling to one high grade and molasses, and 
lastly the operation of refining in the raw factory by means of “ Norit.” 

In discussing sulphitation, it is pointed out that in following the usual cold 
procedure, that is, to lime and sulphite at the prevailing temperature and after¬ 
wards heat to boiling ])oint, much tiouble is experienced by the deposition of 
calcium sulphite ( as well as some sulphate) in the juice-heaters. Mr. Harloff 
has investigated the conditions of this irregularity,* and has found that the 
solubility of the calcium sulphite in such juice diminishes as the temperature 
rises, the minimum point being reached about 70°C. ( lo8°F.) He has therefore 
recommended that the raw juice should preliminarily be heated to about 70^0., and 
limed and sulphited at that temperature, in this way avoiding the incoavenience 
and delay consequent upon the incrustation of the tubes of the pre-heater 
apparatus. This is his “ hot sulphitation ” method, and it will be remembered 
that in the English edition a hint was given of its probable success. Factoiy 

1 a tianslation of the KeguUlioiis for the Control of Sugar Mills in Japan, and of the 
ReLmlatlons for the encoiirageniont of the Sugar Industry in Formosa, together with certain 
additional information lespecting tiie siigai industry, may be cion.suItea by British firms 
interested at the Department of Commercial Intelligence, 73, Basinghall Street, London, E.C 2 

2 Books and other Publications marked with an asterisk {*) can be ordered if desired 
through Nouman Kodgeu, 2 , St. Diinstan's Hill, London, E C. 3, but in that event the order 
should be )>laced with him (hrect and not through a bookseller. Those not so in indicated 
should pi eferably be ordered from the source of publication, especially pamphlets to which 
no price is attacdied, as these are in many instances gratis. Postage as a rule is extra. 

® “ Plantation White Sugar Manufacture " W. H, Th. Harloff and H Schmidt, translated by 
James P. Ogilvle, F.C S. (Norman Rodger, London). 1913. Price 7s. 6d. net , foreign 
postage 4d. 

* Archiefy 1912, 999, 1005, 1008 ; 1913, 492 ; and 1916, 1647 
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tests have now shown that heating to a higher temperature than 7()°C., say 85®C., 
has no useful result ; but may, on the other hand, act deleteriously on the 
unlimed juice. 

Bach’s thick-juice sulphitation* and de Haan’s carbonatation methods^ are 
known to readers of this Joiirtial^ though fuller general details are here given of 
them than in previous publications. Refining raw sugar by means of “Norit” 
decolorizing carbon is fairly exhaustively described, but practical results regarding 
its economical use on the large scale ( much as these are to be desired) are lacking. 
It is mentioned that the loss of carbon during the incineration stage of revivifi¬ 
cation shows as 1 per cent., though in fact this may probably be higher, owing to 
the increase of the weight by carbonized organic substances as bagasse and other 
suspended particles. The inventors of the Norit ” process" appear most generally 
to counsel the application of the carbon to the thin and thick-juices, but we notice 
that Messrs. Hakloff and Sohmidt point out that it would seem to be more 
rational, instead of expending the power on a maximum decolorization of the 
syrups (in which all the molasses constituents are contained) rather to apply 
it, as has already been done successfully in the beet sugar industry, to the 
“affined” or water-washed raw sugars after remelting them to (50® Bnx and 
acidifying with phosphoric acid. Four to five jier cent, of the carbon is used, and 
the temperature should be at least 9()°C. (though actual boiling seems unnecessary). 
After treatment and filtration the clear liquor is concentrated to give first and 
second refined sugars, while the “molasses” is returned to the raw sugar 
department, there to be boiled in with the syrups. 

♦Report of the Government Chemist upon the Work of the Government 
Laboratory for the Year ending March 81st, 1916. (Wyman and 
Sons, Ltd., 29, Breams Buildings, Fetter Lane, E.C.) Price; 2Jd. 1916. 

Sugar^ (tlncose. Saccharin ,—The number of samples of sugar and articles 
containing it examined for the assessment of duty of drawback during the year 
under review was 24,682. Of these, 21 samples consisted of beets, sugar, and 
molasses from the Cautley factory. Honey, although not liable to duty when 
genuine, is frequently adulterated with invert sugar, and of 68 samples examined, 
5 afforded evidence of the presence of added invert sugar, being accordingly 
charged with duty. In connexion with the assessment of the excise duty on 
glucose, 321 samples were taken for examination during the couise of manufacture, 
while 181 samples were examined for the drawback repayable on exportation, 
together with 439 samples of glucose used in syrups made at sugar refineries In 
searching for saccharin in all preparations in which there is any probability of its 
occurrence, 309 samples of condiments, dentifrices, and medical preparations were 
examined, the coal-tar product being found in 38 of these. Hydrometers, Saccharo- 
meters. Thermometers, and Graduated Vessels, —These apparatus are tested at the 
Laboratory as to their accuracy before being issued to the Officers of Customs and 
Excise, and 3669 such tests were made. From time to time the standard thermo¬ 
meters kept at the Government Laboratory are examined to ascertain whether any 
change has occurred in their constants. It is usual at the same time to make a 
similar examination of the standard thermometers at the National Physical 
Laboratory, so that instruments examined there for the public may be in exact 
accord with the hydrometers used officially in the Customs and the Excise 
Department. Eight official standard hydrometers and seven standards used at the 
National Physical Laboratory were tested during the year. 


Bulletin No. 2 : Handleiding ten Beinste der Molencontrdle. 

[Handbook *of Milling Control.] (Proefstation voor de Java- 
Suikerindustrie, Technische Afdeeling, Pekalongan, Java.) January, 
1917. 

This is a reprint of a publication, previously noticed,^ dealing with the 
methods of Mutual Control prescribed in Java for the sugar factories of that 

1 J.S 1915, 48 , 1914, 131, 4.18. 

1912, 720; 1913, 248 ; 1913, 404. 1914, 566 , 1915, 70; 1915, 129, 1916, 517. 1916, 570. 
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Colony, Very full directions are given regarding weighing and measuring, the 
analyses that must daily be carried out, and the compilation of the results 
obtained for the daily and 15-daily reports. 

♦Bayley’s Chemists’ Pocket Book. Edited by Robert Ensoll, F.C.S., 
Assistant Chemist, British Dyes, Ltd. 8th edition ; foolscap 8yo. ; 
XV 425 pages. (E. & E. N. Spon, Ltd., 57, Haymarket, London, W.) 
1917. Price : 78. 6d, ; postage abroad, 3d. 

Bayley’s “ Pocket Book,” which is before us in its 8th edition, is too well- 
known to require any description. Instead, however, of the oblong 32mo. foi*m 
in which it has hitherto been published, it now appears in the shape of an 8vo. 
hand-book, and it is clear that the different size of page has proved much moie 
convenient for the printing ot the tables than the narrow depth formerly used. 
This alteration of form has enabled the whole of the work to be revised, and while 
the general subject matter and its aiTangement remain the same, that which had 
become obsolete has been omitted, and many new tables have been added. Most 
of the old tables have carefully been verified, and the whole of the new matter 
calculated in duplicate from the latest available data. The result is that the 
“ Pocket Book ” is enlarged and brought fully up-to-date. It is an invaluable 
vade-mecum, and a chemical library could hardly be considered complete without it. 

List of I^ublications for Sale by the Superintendent of Documents, 
Washington, D.C., U.S.A., relating to Plants, Agricultural 
Chemistry, Soils and Fertilizers, Farm Management, Insects, 
Foods and Cooking, Standards of Weights and Measures, etc. 
(Price lists, 44, 8th edition; 40, 8th edition: 46, 10thedition; 68; 
41, 7th edition ; 11, 8th edition ; and 64, 2nd edition, respectively.) 

Saltpetre* Its Origin and Extraction in India. G. M. Hutchinson, B.A., 
Imperial Agricultural Bacteriologist. Agricultural Research Institute, 
Pusa, India, Bulletin No. 68, 1916, (Superintendent of Government 
Printing, India.) Price . 5d. 

Phosphate Fertilizers for Hawaiian Soils and their Availability. 

Wm 7. McGeorge. Hawaii Agricultural Experiment Station, Bulletin 
No, 41. (Superintendent of Documents, Government Printing Officel 
Washington, D. C., U.S.A.) Ihice: 15 cents. 

Studies on the Digestibility of the Grain Sorghums. C. F. Langworthy 
and A. D. Holmes. United States Department of Agriculture, Bulletin 
470. (Superintendent of Documents, Government Printing Office, 
Washington, D.C., U.S.A.) Price: 15 cents. 

United States Standard Tables for Petroleum Oils. Circular of the 
Bureau of Standards, No. 57. (Superintendent of Documents, Govern¬ 
ment Printing Office, Washington, D.C,, U.S.A.) Price. 15 cents. 

Production of Sugar in the Dnited States and Foreign Countries. 

Perry Elliott. U. S, Department of Agriculture, Bulletin No. 473. 
(Superintendent of Documents, Government Printing Office, Washington, 
D. C., U.S.A.) Price : 15 cents. 

El Cultivo de la Cana de Azucar en Cuba. J. T. Crawley* Republica de 
Cuba. Estaciou Experimental Agronomica. Boletin No. 35, Febrero, 
1917. 
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Presence of Invertase in Sugar. H, Pellet, Bulletin de rAssociation dee 
Chimietee de Sucrerie de France^ 1916y 33, 263-206, 

In the course of special researches relative to the determination of reducing 
sugars, Mr. Maquenne observed an interesting fact, namely, the presence of the 
enzyme invertase in cane sugars. 

If a solution of cane sugar, as for example, Demerara or St. Domingo, be 
prepared, and some toluene be added to it, the quantity of invert sugar it may 
contain will be doubled in 24 or 48 hours, owing to the presence of invertase. If, 
on the other hand, this solution bo previously boiled, it will not subsequently 
undergo any change in the presence of toluene, because the high temperature will 
have destroyed the invertase, which has its maximum power towards 55^- 57° 0., 
above which it gradually loses its property of transforming sucrose into reducing 
sugars. 

Now if cane juice contains invertase, the enzyme can no longer be present in 
the syrups, owing to the high temperature and further the action of the lime to 
which the juices liave been submitted. If then the finished cane sugar contains 
invertase, it must have been formed after evaporation and boiling, and the fol¬ 
lowing is a very probable explanation of how this takes place. 

It has been shown that (Mine sugars may undergo a change after being 
finished, the extent of which will depend upon the conditions under which they are 
preserved, namely the temperature, the humidity, and their composition. Lkwton- 
Brain and NoiiL Deerr'^ carried out a series of experiments in 1909 for the 
purpose of determining the bacterial flora of Hawaiian sugars, and thus isolated 
micro-organisms, the properties and the foim of which they described in their 
bulletin. They thus identified various bacilli, and studied the action of these on 
sugar solutions, and found that more or less sucrose was transfoimed, depending 
upon the organism, 

Mr. Maquenne in his experiments placed 22 gms. of the Demerara or St. 
Domingo sugar in a flask, making it up to 110 c.c.; 60 c.c. were placed in another 
flask, weighed, boiled for six minutes, and the weight adjusted to what it was 
originally. Another 50 c.c. was placed in another flask, but it was not boiled. To 
each was added 0*2 gim. of sodium salicylate, which has the property of preventing 
the formation of any fungus, while leaving the action of the invertase intact. By 
comparative determinations the amount of reducing sugars per cent, at the com¬ 
mencement and after 24 hours was ascertained. 

Sugar from St. Domingo. Sugar from Demerara. 

Immediately After After Immediately After After 
after 24 hours 48 hours after 24 hours 48 hours 

Unboiled solution. 1*77 2*30 2 97 1*00 1*05 1*10 

Solution after being boiled- 1-79 1*79 1*80 1*00 1*06 1*07 


It is certain of course that if the solutions had been kept at 50 - 56° C. instead 
of at the ordinary temperature, the proportion of reducing sugars formed would 
have been much greater. 

Analogous results were observed in the presence of toluene, and all were 
allowed to stand at the ordinary temperature. The determination of the reducing 
sugars was made by the method of heating at 63°- 65° C. during 10 minutes, 
wlule using also Lehmann’s modified process for the estimation of the cuprous 
oxide precipitated. Thus, it was seen that the St. Domingo sugar contained an 


1 This Review is copyriglit, oud no part of it may be reproduced without periiiiissiou.- 
(Editor, I.SJ) 
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appreciable amount of invertase, whereas the Demerara seemed hardly to contain 
K in any sensible quantity. 

Mr. Maquennb points out that it is recognised that during the growth of 
micro-organisms invertase is formed. Thus, during the development of moulds, 
Aspergillus niyer^ for example, the enzyme is produced, this organism having 
actually been used for the preparation of special solutions of invertase. As, 
therefore, Lewton-Brain and Dkerr' have established the growth of different 
bacteria on Hawaiian sugars, it is very natural that invertase should be formed at 
the same time. 

This discovery is very interesting from the point of view of the refinery, since 
it shows that in order to avoid any chance of the alteration of the sucrose into 
invert sugar, it is necessaiy as soon as possible to raise the liquors to a high tem¬ 
perature, and thus destroy the invertase, highly antiseptic reagents being incapable 
of preventing this deterioration; and further that treatment with lime at the 
commencement of melting operations is also of much importance, the alkalinity 
facilitating the destruction of the enzyme even at a temperature not higher than 
70°- 80° C. 


Automatic Steam Eegulatok for Vacuum Pans. Anon. Sugar, 1911, 
April, l!i6‘11^7. 

It is claimed of this automatic steam regulator, for which a patent has been 
applied, that it will enable an efficient utilization of the steam, that the pan may 
be kept boiling with syrup or magma of any density, that it will permit the steam 
traps to be worked without trouble, that there will be no leaking around the tail 
pipes, that there will be no water-hammer, that there will be a uniform heat 
throughout the pan, and that in short every part of the pan will operate 
satisfactorily. 

It is illustrated in the accompanying sketch. In operating it, the air cock is 
opened, and boiling proceeded with in the usual way. After boiling for 40 to 50 

minutes, the gauge is observed, 
and while boiling down to grain 
a pressure of not more than 15 lbs. 
is maintained. By gradually clos¬ 
ing the steam valve in the mean¬ 
time, one can notice whether the 
air is all out of the worm and trap. 
Once the regulator is set, it oper¬ 
ates automatically. The air cock 
may now be closed. As boiling 
progresses, a more even heat will 
be noticed, and boiling may be 
quickened. 

It is claimed that syrups that 
are gummy, or generally give 
trouble for some similar reason, 
may be evenly and quietly boiled in 
pans provided with this apparatus. 
It requires no extra attention, 
and in addition to the advantages 
enumerated above, high pressures are prevented on coils and traps. It is advisable 
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when boiling low products to keep the pressure of steam as near 5 lbs. as possible, 
and never above 15 lbs. If the pan be carried “free and thin,’^ it will be found 
that one can shut off the steam valve to within ^th of a turn. All the steam that 
can be used is then being taken in, and trying to use more and attain the same 
pressure at outlet as at inlet, only means waste without any better boiling. The 
capacity of a steam trap, or the quantity of water that it will discharge, varies of 
course, with the steam pressure, and under no two different conditions will the 
same steam trap discharge the same amount of water. But by means of this 
regulator, a uniform pressure is maintained, and condensation being always the 
same, naturally the outflow of water is likewise constant. 

Experiments on planting Oane stripped by Hand. IV, E. Cross, Revista 
Industrial y AgrtcoJa de Tucumdn, 1916^ 7, No. 5, 178-180. 

There has been much discussion in Tucumaii about the advantage or otherwise 
of stripping the cane by hand before planting. It is admitted that such an 
operation would add considerably to the cost of planting, and it would therefore 
be inadvisable to follow such a procedure unless a definite advantage in the way 
of an increased crop weie secured. To determine this point the Station has carried 
out two series of exjieriments, one in 1911-13, and the other in 1914-16, the 
lesults of which are given in this paper. 

The methods of planting, cultivation, etc., employed were described by 
Mr. A. H. Eosenfeld in a short account of the first series of experiments in 
this connexion, published in the Rtvistn.^ As the methods followed in the second 
experiment were the same, they will not be gone into here. Suffice it to give the 
details of planting and harvesting:— 

Senes 1 .—Planted 12th July, 1911. Harvested: plant, 17th July, 1912; 
stubble, 24th June, 1913. 

Series 11 .—Planted loth August, 1914. Harvested, plant, 15th July, 1915; 
stubble, 13th July, 1916. 

The results of the four harvests are given in the following table:— 


Yield, kg of Chemical Analysis Sugar, 

Cane per ^- --^ kg per 

Series hectare Bri\ Sucrose Glucose Purity hei'tare 



Cane stripped by 1 Plant... 
hand .. .. ) IStubble , 

. 29,713 .. 

, 46,753 .. 

15'3 
16 8 

.. 116.. 

.. 12*9 .. 

0-3 .. 76-8 ., 
0-2 .. 81*7 . 

. 1830 
. 3436 

I. ) 

Average .. 

. 38,233 




2633 

Cane planted in 1 I^lant... 
the usual way j Stubble. 

29,360 .. 
47,680 .. 

16'6 

14-9 

.. 11-9 .. 

.. 11*4 .. 

0*3 .. 76-3 

0-5 .. 76*5 .. 

. 1870 
. 2898 


^ Average .. 

. 38,470 




2384 


j Cane stripped by i Plant .. 
hand .. .. j Stubble. 

17,600 .. 
22,800 .. 

12-4 
14 2 

.. 8-5 .. 

.. no ,. 

1-0 .. 68-5 .. 
1*2 .. 77-5 

, 715 

1366 

II. ( 

* 

Average 

Cane planted in ) Plant... 
the usual way ) Stubble. 

. 20,200 

16,333 .. 
22,200 .. 

12'4 

13*6 

.. 8*6 .. 

.. 10 1 

0-8 .. 68-7 .. 
1-0 .. 74*8 .. 

1036 

633 

1181 


Average 

. 18,767 




867 

From the results shown it will be seen that in the first series of experiments, 
practically identical rendements of cane (both plant and stubble) were obtained by 
the two methods of planting respectively. The second series showed a slight 


1 Revista Industrial y Ayricola de Tuciinuiii, 

6, 380, 

1913, 183 
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advantage for the stripped canes, amounting to about 1J tons of cane per hectare. 
However, the climatic conditions during this second series (1914-16) were so 
adverse, and the cane suffered so much from frost and drought, that really normal 
development of the crop was not obtained, so that the difference of 1tons per 
hectare might have been due in this case to experimental error. 

In respect of sugar per hectare a certain uniform superiority is noticed in the 
cane stripped by hand, amounting in the average of four years to 185 kg. per 
hectare. Further investigation is necessary to confinn this, and if it is confirmed, 
to discover its cause. 

The Aftek-ripening of Cane : Chemical Changes which take place 
AFTER Cutting. 7- H. Barnes. Agricultural Journal of India, 
1917, 12, 200-215. 

Among the zaviindars in the Qurdaspur District of India, it is a fairly 
common practice for the peasant farmer to allow his stripped cane to remain in 
heaps for a day or two before crushing, the reason given being that the gur 
obtained from such cane is di ier and lighter in colour than that got from cane 
immediately crushed. If this is so, and if the ripening of the cane may be 
regarded as a water starvation phenomenon, then the loss of a limited amount of 
water will result in ripening off the cane, and if this is in an unripe condition 
when cut, the benefits may be more than the milling losses. 

In order to test this theory of the ripening-off of cut cane, a number of 
experiments were made on the effect of storing on the chemical composition of the 
juice. In all cases the cane, mostly of the Katha or i'hin variety, was cut and 
stripped of leaves in the usual manner, a part being crushed and the juice at once 
examined, while the other part was kejit in the laboratory for 24 or 48 hours after 
which it was milled and the juice examined. Sometimes the cane stems were 
coated with paraffin wax to prevent loss of moisture ; in some cases the cane tops 
were removed ; while in others they were left attached. 

As the re8ult.s of numerous experiments, it was found that about 55 per cent, 
of the cane showed an inciease in sucrose, indicating that ripening had continued, 
while the remainder showed a decrease though not a great one, indicating that 
sugar decay had commenced. It was thought that artificial dehydration of the 
cane might accelerate sacchaiogenesis, and so samples of Katha (both ripe and 
unripe ) were cut into lengths of one iuternode, and preserved in a desiccator over 
sulphuric acid. Under the conditions of the experiment, the results, however, 
showed that desiccation had led to a decay of sucrose almost in every case, and 
it seemed as though the reaction affecting the sucrose had been so rapid that in 
every case the optimum time of storage had been passed. 

It is evident, therefore, from these results that there is some scientific 
foundation for the custom practised in the Qurdaspur District of storing cut cano 
before crushing. From the observations made this tends to further ripening, but 
it is clear that it is attended with danger of losing sugar if the storing is continued 
for too long a period. As to the length of time for which the cane may be stored 
without suffering a loss of sugar, and during which an actual increase in the 
amount of sugar in the juice will take place, this will vary with the temperature 
of the atmosphere and the condition of the cane. It will be shorter as the 
temperature rises. On the other hand, excessive cold including too great a change 
in temperature, may also bring about losses in sucrose, probably owing to 
suspended activity of the cell protoplasm, resulting in a loss of control of the 
ordinary fermentation changes normally taking place there. 
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The Java system of covering cut cane with damp trash, to which attention 
has been drawn by Deere, ' is to keep to cane stem alive. By this treatment the 
cane will be maintained at a uniform temperature, and being in a modst atmosphere 
will not lose weaker. Depending upon the temperature and condition of the cane, 
for a limited time there should be an increase rather than a decrease in the sucrose 
content of the cane with this practice. On the other hand, moist heat will not 
only induce the growth of moulds, fungi, and bacteria, all of which bring about 
fermentation changes, but once the cell is dead it will induce rapid decay in the 
cell contents by hydrolysis and oxidation. This after-ripening of cane is a matter 
of some importance to the factory owner, who at any time may be forced to store 
the cut cane owing to a break-down of the mill. Probably, therefore, the chemical 
changes here outlined will be of interest to him, as well as to the student of the 
chemistry of sugar. 

Chemical Filtkr-Papek. E. J. Sevan and W, Bacon, Analyst^ 1916^ 41, 759-165. 

Prior to the war, 600,000 to 600,000 lbs. of filter-paper of all grades were imported 
into this country, hut at the present time British firms aie putting excellent qualities of 
this material on the market, and now a certain amount is being exported. For most 
filtering purposes a paper should possess the character of “softness,” the technical term 
for which is “ bulk,” which defines the relation of the volume of the paper to that of the 
fibre. Generally, lor a moderatel}^ rapid paper the bulk should bo about 3*6, fibre being 1. 
Pinholes sometimes occur in papers of this class, and are due to faulty manipulation of the 
beaten “ stuff ” at the mill. Cotton cellulose is preferable to linen cellulose in the manu¬ 
facture of high-grade filter-papers, owing to its lower hydrating power, and to the fact 
that it imparts more bulk. Lime m filter-paper is chiefly derived from the water used in 
manufacture, while chemical bleaching also contributes to the amount of this impurity. 
Iron and copper, and sometimes alumina and silica, may be present in low-grade qualities; 
but starch and oil are the chief impurities in filter-paper, both being derived from the 
material, though for the greater part removable by the chemical treatment and washing. 

Natuhk of the Heducino Substances prkcipitatku by Basic Lead Acetate from 
Impure Sugar Solutions. H. Pellet. Anuahs de Chenne atHilytique^ 1916, 21, 
217-22S. 

When a solution of molasses is treated with basic lead acetate, the precipitate produced 
contains a considerable quantity of a reducing substance. I'kis consists of iin ert sugar 
itself, or of a mixture of its constituent sugars ; for when the lead precipitate is separated 
and decomposed by sulphuric acid, the resulting solution is levo-rotatory, and the sugar 
it contains ha the reducing power of invert sugar and is completely fermentable by yeast. 
Hence, the reducing substance cannot be glutose, as stated by Davis, ^ this sugar being 
optically active and unferraentable. If an invert sugar be treated with an equivalent 
quantity of basic lead acetate and sodium sulphate, the precipitate formed may contain up 
to 60 per cent, of the invert sugar present, but the latter can be recovered by decomposing 
the precipitate with sulphuric acid. Normal lead acetate is recommended for the clarifi¬ 
cation of molasses solutions, calcium salts and excess of lead being removed from the 
solution before the copper reducing power is determined. 

Some Determinations of Marc in American Beets. C. J. Bourbakis. Sugar, 1917, 
April, 138. 

Different methods have been proposed for the determination of the marc or dried 
insoluble matter of the pulp composing the membrane of the cells, these varying 
somewhat regarding the temperature of the water used for exhaustion. In the present 
determinations von Lippmann’s instructions were followed, the residue being finally washed 
with alcohol and ether in order to dissolve the fat and aromatic and colouring substances 
i “Cane Sugar ” by Noel Deerr, page 59. 1916, 168. 
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of the beet. Ten determinations 'were> made on Oalifomian roelB, the numbers under 
column A showing the marc percentage of the pulp, plus sand mechanically wixad, and 
also the ash present; while those under column B denote the pure combustible marc, or 
the figures given in the first column minus the sand and ash, this being the method 
preferred by several writers :— 


Test 

A. 

B. 

Number. 

Per cent 

Per cent. 

1 .. .. 

. 4-89 

4*65 

2 .... 


4*96 

3 .. .. 

. 4*92 

4*79 

4 .... 

. 5*20 

.. 604 

6 .. .. 

. 4*40 

.. 4*28 

6 .... 

. 4*24 

4*08 

7 

. 6*11 

4 88 

8 .... 

. 6*01 

4*70 

9 .. .. 

. 6*26 

6*08 

10 .... 

. 4*56 

4*39 


Average .. .. 4*88 

4*68 

Taking the specific gravity of the marc as T6, according to Tollens and Pellet, 


the volume occupud by the marc of 26 048 gprms. of beet is found to be 0*79 c.c. But 
Pellet and Mabkckeu have pointed out that the difference between high and low beets 
as regards marc is a difference, not in the quantity, but rather in the state of hydration of 
that substance, the marc of high beets being imbibed with more water than in the case of 
low ones. 

Inheritance of certain Stem Characters in Sorghum. G. R. Hilson, Agricultural 
Journal of Jnduiy 191Gy 11, Part 100-155. 

Attention has already been drawn* to the occurrence in some strains of selected 
sorghums of two distinct types differing as regards the appearance of the midrib of the 
leaf. In one the midrib appears as an opaque white band running the whole length of 
the leaf; while in the other the midi ib of the lower leaves is marked by a dull white, 
generally broken, band, never extending across the full length ol the midrib and rarely 
to the end of the leaf ; the midrib in the upper leaves being devoid of any white marking 
whatever. A greyish midrib has been definitely shown to be associated with a stem rich 
in sugar, and a white midrib to be associated with a dry pithy and tasteless stem. 

Tests have now been cariied out on the inheritance of these characters with the result 
that the pithy character of the stalk has been shown to behave as a simple dominant to 
the sweet-stalked character. The differences in the characters of the midribs of the leaves 
do not become apparent in the plants until these latter are about 6 to 7 ins. high. 

Use of Nitrate of Soda and Sulphate of Ammonia on Sugar Cane Plantations 
IN Java. J. M. Geerts, MededeeUngen vayi ket Froefstatxon voor de Java- 
SuikerIndustriey 1916^ 6’, No 9y 22S-S05. 

Experiments have been carried out in Java during the last few years to compare the 
manurial value of sodium nitrate and ammonium sulphate for sugar cane. These have 
shown that ammonium sulphate gives the best results on sandy soils and sodium nitrate 
on heavy land. Where nitrate was used no deleterious action on the structure of the soil 
was observed, nor is there any likelihood of this occurring in Java as the nitrate is not 
applied every year and further the land is irrigated. Owing to its extreme solubility, 
nitrate is specially adapted to regions of low rainfall, and gives the beet results when 
applied in two or three dressings. It did not retard the ripening of the crop. In Java 
ammonium sulphate is the more suitable manure in the majority of cases, and, unless 
supplies fail or the price of nitrate falls, it will continue to be the more popular of the two 
fertilizers. 

J. P. O. 

1 Benson and Surra Rao. Tlie Great Millet or Sorghum iu Madras. Bull , Dept . Agr .^ 
Madras. 
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UNITED STATES. 

Revivification and Decarbonization op Animal Charcoal (Bone-black) and ns 
Substitutes. Moriz Weinrich, of New York, U.S.A. 1,184*397. Patented, 
May 23rd, 1916. 

Briefly stated, the apparatus comprises a drum a, preferably set at an incline, capable 
of revolving in the bearing b and supporting rollers e. At one end there is a projecting 
shaft rf, carrying a worm gear suitably engaged by a worm ; while at the other and 
higher end there is a spout e through which the bone-black to be treated is admitted to 
the drum, an outlet f being provided at the lower end for its discharge. Fitted to the 
inlet end of the drum is a hood y, which has an extension forming an air and vapour 
uptake, and containing a damper At the outlet end of the drum and fitting over it is 
a hood h with a sliding damper to control the draft of atmospheric air to bo maintained. 

The drum is mounted within a casing 15 of brickwork of any desired construction, 
supported upon a frame-work in which heat is generated, the products of combustion 
from coal, coke, oil or gas, being caused to pass upwardly into the casing surrounding the 
drum, finally leaving the casing through the flue k. The heat escaping may be utilized 
for heating a dryer erected between the apparatus for the bone-black before it enters 
the drum. 

The material under treatment enters through the spout d in a regular stream, while 
the drum is slowly rotated, the rate being 1 rev. in 2 mins, for a drum 26 ft. long with a 



diam. of about 4^ ft., set at an incline of about 1 ft. As soon as it enters it is caught up 
by suitable blades 16 on the inside of the drum, these having the function of lifting and 
dropping the material, while sifting it through perforations on the blades and over their 
edges in the form of thin streams, in which condition it is exposed to the action of the 
air current, and any moisture is carried away, passing out with the air through g and g^. 

Oxidation of the organic impurities begins at about 300°F. (160®C ), which temperature 
will be increased while the material is being moved bodily by lifting and dropping toward 
the rear end to 600°-660°F. (260°-287°C.), when simple revivification is required ; and to 
600°-700°F. (315®-376°C.), if simultaneously 0’6-l*0 per cent, of carbon is to be removed. 
If previously revivified dry bone-black is to be decarbonized, the temperature may reach 
800°F. (430°C.), and about 2 per cent, of carbon be removed by each treatment. 

The whole process may be carried out in about 40 mins , and a standard-sized 
machine will hold about 4000 lbs. on its blades and bottom The temperature will 

1 Copies ot specilicatioiis of patents witli tlieir drawings can be obtained on application 
to the following Ktngdom: Conipti oiler of the Patent Oftice, Southampton Buildings, 
Chancery Lane, London, W.C (price, 6d each). United States • Cominissioner of Patents, 
Washington, DC. (price 5 cents each) France: L'Imprimene Nationale. 87, rue Viellle du 
Temple, Paris (price, 1 fr. 06 c each) The date given in the heading of United Kingdom 
specifications is that of the aT)plicatioii of the patent. 
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fluctuate but little, and is capable of easily being regulated by the fire in the furnace. As 
the bone-black is not lifted high and drops slowly always on itself, practically no dust 
will be formed. In ordinary kiln work, the temperature has to be brought to a red heat 
of about 1200°F. (660°C.) and maintained for half-an-hour, so that the saving in fuel 
alone by this process should be considerable. The life of the drum, when made of welded 
steel, is 8-10 years. 

Among further advantages alleged in favour of this process of gentle oxidation as 
compared with dry distillation is that the mineral framework of the char is left intact, 
leaving the cells always open, while the impurities are oxidized. On the other hand, with 
the process of dry distillation at a rod heat, the mineral framework shrinks and the 
organic matter unconverted into gas is deposited in the cells, gradually closing them, 
reducing the original surface, and consequently diminishing the efficiency of the char. 
Iron is converted into ferric oxide, whereas by the process of dry distillation it would 
exist as sulphide. In like manner any lime is converted, not into sulphide, but into 
sulphate, which is capable of removal by washing 


Continuous Filtbr-pkess Frederick J. Wagner, of Santa Ana, Ca., U.S.A. 1,119,736. 

Patented, December Ist, 1914. 

In the operation of this machine, power being applied to the drive pulley on the shaft 
15, the belt and chain are slowly advanced in adjacent position through the filtering 
casing, and the liquid to be filtered, e.g., sugar juice and milk-of-lime, is introduced 
through 5J^ into the first chamber 4^ of the casing where all the insoluble portions are 
caught upon the floor formed by the belt 26 which is intimately pressed in contact with 

/-^6r / 




the screened plate 51, the filtrate carrying the sugar in solution escaping through the 
orifice 65 to any suitable container. The belt (formed of an endless fabric of suitable 
thickness) now advances through the pressure box 56, the spe* d being so timed that the 
cakes resultant from the filtering process practically till the pockets in the chain, and the 
cake is exposed to the action of water introduced through the inlet in the casing 57 where 
all the nndissolved sugar is washed out, the pressure of the dissolving medium being pre¬ 
ferably slightly greater than that in the first filtering chamber, but not in excess of that 
applied to the pressure box 56 and 61. In travelling through the latter chamber, all the 
soluble ingredients are eliminated and the resultant cake consisting of calcined carbonates 
together with sand, and other contaminating ingredients commonly found with the lime 
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when introduced in the process, fall off the belt, or are removed by the brush 73 1 and any 
particles which may become embedded in the fabric are washed out in the washing box 69. 
Particles adhering to the roll also fall by gravity, the drum 18 being preferably placed in 
the position beyond the drum 22 so that this action is assisted by this extension of the 
chain in a horizontal position beyond the belt, the chain being supported and washed in 
the washing box 63 provided for it, the current of the fluid passing through the pockets 
formed by the links and the sleeves. 


Continuously Acting Sulphur Oven. Albert G. Hinzke, of Pothschild, Wisconsin, 
U.S.A. 1^149.765. Patented, August 10th, 1916. 

Referring to the drawing, o indicates the casing forming the combustion chamber 6 
which is of annular form closed at its top and bottom portion, and lined with fire-brick 7- 
It is divided vertically into compartments 5, 5, by annular horizontal partitions which 
form the fire trays 0. These trays have depressed medial portions 10 for holding the 
sulphur and also have semi-circular holes 11 which permit the air for combustion and the 


sulphurous gases to flow upwardly therethrough. 

The front portion of the casing is provided with an air inlet opening 12 for each 
compartment and each opening is controlled by a hinged door 13, which may be swung to 
an adjusted position and held in position by moans of a pin 14 extending through one of 
a series of perforations 15 formed in the side portion of the opening frame 16. The doors 



are provided with small openings 17 covered 
by revoluble damper doors IS which may be 
opened to view the condition of the burning 
sulphur on the trays in order to adjust the 
draught of the doors. 

The chargingreceptacle 19 has its conical 
bottom portion 20 extending centrally into 
the chamber and at its lower end is provided 
with a discharge opening 21 controlled by a 
needle valve 22. It extends sufliciently far 
into the combustion chamber to be in the path 
of circulation of the hot gases to receive the 
heat therefrom so that the sulphur placed 
within the receptacle will be reduced to a 
molten mass. 

An outlet pipe 26 is provided with an 
enlargement at its upper end to form a supple¬ 
mental combustion chamber;?? through which 
the gases pass and undergo a final combus¬ 
tion. The upper end portion of the outlet 


pipe is provided with a circumferential line of 
elongated air inlet openings 2S through which air enters to comjilete the combustion of the 
sulphur. The flow of air through the elongated air inlet openings 28 is controlled by 
means of a sleeve valve 20 which surrounds the 8upj)lemental chamber and is provided 


with a series of elongated openings 30 which may be moved into register with the elon¬ 


gated openings of the said chamber. 

In operation the receptacle is charged with sulphur Suflicient is placed on the upper 
tray and ignited to provide heat to melt that in the receptacle As soon as melted, the 
needle valve is turned to open position to permit the sulphur to flow into the upper tray. 
The tray upon filling up will overflow and charge the next tray below and as soon as this 
tray is filled it will likewise overflow and charge the next, which oveiflowing of the differ¬ 
ent trays will continue until all of the trays are charged with the burning sulphur By 
regulating the feed of sulphur with relation to the burning all of the trays may be kept 
supplied and the operation of burning may be made continuous and the feed automatic. 

The sulphur gas or fumes in passing through the supplemental combustion chamber 
is subjected to a final burning which tends to produce a more uniform grade of gas. 
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Application for Amendment. ^ 

PiiEPAKATioN OF DECOLORIZING Oarbon. Alfred H. Bonnurd, of Ivanhoe Hotel, 
London, W.C. ; T. E. Rule, of 22, Percy Street, Liverpool; and James Nicol, 
of 60, Addlingham Road, Liverpool. 10^622. Applied for, July Slet, 1915. 

As reasons for their application to amend the patent already published,^ it is urged by 
the inventors “ that we are advised that the specification and claim in its present form 
is too indefinite in view of known processes and Clause No. 1 requires restriction to 
differentiate it from such processes.*' The proposed amendments are as follows ; — 

On page 2.— Line SI. Inserting “in a retort excluding air ” after “heating” and 
substituting “mixed with” for “in the presence of a”. Lme 22. Inserting “calcium” 
before “ carbonate” and striking out “ (or oxide) of an alkaline earth metal (for example 
calcium) Line 2S. Inserting “ introducing both of the substances into the retort in a 
dry state and” after “by”. Ltne 24 . Inserting “calcium” before “carbonate,” 
striking out “(or oxide) of an alkaline eartli metal” and “a bright red heat” and 
substituting “about” for “(about)” Line 26. Substituting “ 1000® C.” for “ 1000® 
0.) ’* Ltne 46. Inserting “ calcium ” before “ carbonate” and striking out “ (or oxide) 
of an alkaline earth metal (for example” Ltne 46 . Striking out “calcium) ”, 

On page 3,— Lme 4- Inserting “A free discharge of carbon monoxide takes place 
from the vent of the retort at about 1000° C. and the occurrence of such discharge may be 
used as a general index of the ttmpeiature scale, as evidence that the process is complete. 
If the process be stopped when carbon monoxide is first given off, the activity of the 
charcoal will be loss than that of charcoal produced after a free discharge has taken place ” 
after “ less ” Lme IS. Striking out “ or other carbonate (or oxide) of an alkaline earth 
metal”. Ltne 21. Inserting “ in a retort excluding air ” after “ heating ”. Live 22. 
Substituting “mixed with calcium ” for “ in the presence of a ” and striking out “ (or 
oxide) of an Line 22 Striking out “ alkaline eaith metal (for example calcium) ” 
and substituting “ by introducing both of the substfinces into the retort in a dry slate 
and” for “by”, Ltne 24- Striking out “alkaline eaith metal” and “a bright red 
heat” and substituting “ about 1000° C.” for “ (about 1000° C ) ”. Ltne 30. Striking 
out “ bright red heat ” and substituting “about 1000° C.” for “ (about 1000®C.) ” 

UNITED KINGDOM APPLICATIONS. 

PRODOCINO A VAKIAHLE DETKUMINKI) LeVEL IN E\ APORATOH8. E. Burbet et FUs et Ci€. 

1156. January 23rd, 1907. (France, April 10th, 1916 ) 

CoNTiNuocs Separation or Soliiis from Liquids. A. Bontemps and G. N. Vis. 
SS66. March 16th, 1917. 

Ckntuifuoal Separator and Filter. G. Calvert. 30S1. March 19th, 1917. 
Production of Decolorizing Oarhon. R. von Qstrejko. 4 SIS. April 3rd, 1917 
Anti-priming Devkeb or Baffle-Plates for Evaporators, etc. H. Fay. 6432 
April 18th, 1917. 

Evaporator J. L. Major. 5916. April 26th, 1917. 

Analytical PipF/rrEs. P. E. Spielmann. 6107. April 30th, 1917. 

Manure Manufacture. A, D, Furse. 6182 May 2nd, 1917. 

Spindles i-or Centrifugal Machines. A. R. Robertson. 6770. May 12th, 1917. 
Continuous Centrifugal. 0. Sheppard. 6725. May 11th, 1917. 

Colouring Bodies for Food. A. Boake, Roberts & Co., Ltd. 7105. May 17th, 1917. 
Treating Phosphoric Acid to be used as a Clarifier. Ktvanto Sanso Kabushiki- 
Kaisha, U. Emura, and T. Hayashi. 7175. May 18th, 1917. (Japan, 
July 22nd, 1916.) 

Macerating Crushed Cane. C. McNeil. 6 S 24 . May 14th, 1917. 

Centrifugal Machine. G. H. Elmore. 7612. May 26th, 1917. 

Manufacture of Alcohol and other Products from Molasses. G. FI, Hughes. 
7324 . May 2l8t, 1917. 

Fermentation Processes. C. Wiezmann. 7552. May 25th, 1917- 

1 The Illustrated Ojfficial Journal {Patents), April 26tli, 1917, page 343. * 1917, 241 
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United States. 


(Willett 4‘ Oray^ %e*J 
('J’oiis of 2,240 lbs.) 

Total lieceipts January Ist to June 14th .. 
Receipts of Refined ,, ,, 

Deliveries ,, ,, 

Importers’ Stocks, June 13th . 

Total Stocks, June 13th . 

Stocks in Cuba, June 13th . 

Total Consumption for twelve months .. 


1917 

Tons. 

1,530,353 

1,482,548 

58,770 

331,663 

760,921 

1916. 

3,658,607 


1916. 

Tons. 

1,581,365 

1,491,888 

93,555 

229,624 

799,970 

1916. 

3,801,531 


Cuba. 

Statement of Exports and Stocks of Sugar, 1914-1916, 


1915-1916, 

AND 1916-1917. 




1914-15 

1916 16 

1916-17 

(Tons of 2,240 Iba.) 

Tons 

Tons 

Tons 

Exports. 

.. .. 1,383,563 

.. 1,788,338 

.. 1,763,869 

Stocks . 

.... 751,720 

.. 881,802 

756,982 


2,136,283 

1,670,140 

2,509,861 

Lo<al Consumption . 

.. .. 37,430 

39,660 

48,600 

Receipts at Ports to May 31st, 1917 

.... 2,172,713 

.. 2,709,700 

.. 2,668,361 

Havana^ May 1917 


J. Guma. —L 

Mkjku. 


United Kingdom. 

EXPORTS OF SUGAR. 


Month endincj Fi\e Months ending 

May ,318T May 31st. 



1916. 

1917 

1916 

1917. 

British Refined Sugars :— 

Tons 

Tons. 

Tons. 

Tons. 

Refined and Candy . 

221 .. 

74 .. 

3,371 .. 

519 

Total. 

221 

74 

3,371 

519 

Foreign and Colonial Sugars •— 





Refined and Candy . 

90 .. 

— .. 

529 .. 

6 

Unrefined . 

7 .. 

48 .. 

62 .. 

326 

Various Mixed in Bond 

— 

— .. 

— .. 

— 

Molasses . 

2 .. 

4 

541 .. 

12 

Total Exports ., .. 

820 

126 

4,SOS 

868 
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Notes and Comments. 

The Fourth Year of War. 

With this month we enter on the fourth year of war. While it would te 
futile to deny that all Europe is more or less weary of the prolonged struggle, the 
resolve of the Allies to persist till a conclusive outcome is reached remains unim¬ 
paired, while the cause they have made their own is so convincing to all impartial 
obsorvers that it has led one country after another that was formerly neutral to 
throw in its lot with the nations who are fighting to uphold democracy and over¬ 
throw Prussian autocra<5y with its lust for domineering the smaller nationalities. 
The United States has set the example to the New World in unmistakable fashion, 
and her decision to oppose Germany’s aims has been promptly seconded by some 
of the smaller American states, whose independence is menaced by Germany’s 
programme. The nations of the world then are virtually unanimous in resolving 
to put down once for all the Gennan menace to international peace; with all that 
has happened during the last three years still nneffaced from their memory, their 
motto is, as Mr. Lloyd Georgb well expressed it the other day, “ No next tmie,*'. 
An inconclusive peace now simply means asking for further trouble within a score 
of years. If this peril to mankind is only scotched, there would be later on a 
recrudescence of the struggle on a scale which would make even the present one 
pale into insignificance. Hence our firm resolve to continue to a victorious end, 
cost what it may. In this resolve the great American nation are steadily uniting 
and their decision to see it through on their own part will greatly strengthen the 
will and the power to conquer amongst the original allies. 

The New Food Controller. 

Lord Dbvonport found the office of Food Controller too exacting for his 
health and retired from it last month; and he has been succeeded in that admittedly 
thankless task by Lord Ehondda, the Welsh colliery owner, who is reputed to 
be a man of marked business ability and no little determination to have his own 
way when he thinks the circumstances demand it. It was not easy for the Prime 
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Minister to fill the post, and he has made an excellent choice. Loed Ehondpa 
has only been a few weeks in harness, but has already given evidence of good 
intentions. Bealizing from the outset that the high price of food is an incentive— 
indeed the chief one—to industrial unrest, of which there is undoubtedly a good 
deal in existence all over the country, he has taken steps to have the prices of 
some chief articles of food lowered to a more reasonable figure, even though it may 
mean that the Exchequer will be called upon to make good certain differences 
between buying and selling prices. The high price of certain articles of food 
is undoubtedly due to the intervention in the tiansaction of profiteers, and these 
gentry are to be eliminated as much as possible in the future. This reduction in 
the current prices of food was considered preferable even by the labour organiza* 
tions to the alternative of raising wages, and as one or the other had to be done, 
something is to be knocked off the retail price of bread and meat at as early a date 
as can be arranged. 

Sugar is in a somewhat different category. It has been a Government 
monopoly since the outbreak of war and the price at which it is sold does not bear 
any precise relation to supply and demand, nor is it artificially bolsteied up by the 
intervention of profiteers. Complaint centres here not on the price but solely on 
the quantity available. However the Government evidently consider that the 
present allowance of i lb. per head per week is sufficient to meet all bare 
necessity, and it happens to coincide with the trend of quantities lately imported. 
Possibly the imports may increase during the next six months; it is clear from 
official revelations that the chief task of the shipping controller the last three or 
four months has been to augment the reserve stocks of cereals in this country, and 
we have been allowed to know just recently that they now stand at a much safer 
level than they did in the Spring, though not yet plentiful enough to make it a 
safe proposition to relax the restrictions on bread consumption. Failing any 
undue increase in U-boat successes, it is probable that more shipping may be 
available this Autumn for bringing sugar to this country, and as the Government 
are widely credited with having bought very largely in Java sugar, it must be 
supposed they have worked out the problem of getting it from Java to the United 
Kingdom, bar accidents and unforeseen misfortunes. But their chief duty will be 
to try and build up a reserve in sugar too, so it will not follow that an increased 
importation will immediately lead to an increased consumption, though the original 
ration of J lb. per head per week might be reverted to as soon as feasible. The 
more urgent task is to ensure that the whole population gets its sugar allowance, 
and that is a task that has yet to be accomplished, as it is notorious that owing 
to sugar being apportioned on the basis of the 1915 consumption, a large number 
of mushroom colonies of workers round new munition centres have been unable 
to secure their rightful quota. 


The Advent of Sugar Cards. 

The new Food Controller has realized this inequality, and has decided that some 
form of documentary aid is advisable for all purchasers of sugar. He has deliber¬ 
ately decided against the introduction of any system of compulsory rationing by 
sugar tickets; but he proposes to introduce a system of sugar cards 
for all householders, which will state their allowance and give them the first 
choice of the available sugar supply, at the same time enabling the retailers of 
the sugar to gauge with some exactitude the amount of sugar required by their 
customers from week to week. As is described elsewhere, the new scheme entitles 
every householder to apply to a local food committee for a sugar card on which 
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will be wiitten the amount of his household sugar allowance, and this card will 
serve as a basis for the householder to register at his customary grocer and draw 
his weekly allowance. It will also enable the retailer to apply for a definite 
amount of sugar from the wholesaler. The scheme is not compulsory ; but as 
registered customers are to have the first claim on the grocer’s supply, and the 
latter is ultimately to be rationed mainly if not exclusively on the total require¬ 
ments of his registered customers, it appears to be a sine quit non that all those 
who want to be certain of a regular supply will have to apply for sugar cards and 
register at an authorized retailer’s store. At present it is not easy for retailers to 
refuse demands for sugar from outside customers, and even less easy to refuse 
demands for extra sugar from regular ones ; but the new regulations would appear 
not only to allow the refusal in either case, but to provide no sugar at all for 
casual purchasers. The hoarder who buys from shop to shop will thus be 
eliminated, while false statements as to the size of households will be checked 
sooner or later by the authorities concerned, and suitably penalized. By this new 
scheme it is hoped that whatever sugar is available will be divided equally between 
all classes. At the same time certain petty inconveniences will tend to crop up 
and may need allowing for. The case of the large number of families who when 
on holiday do their own catering, the case of visitors, and finally, the case of 
casual labour in households, are not yet recognized and will need some adjustment 
in the regulations or complaints will be strong. 

The Local Food Committees, it should be noted, are to be drawn up by the 
local authorities—the municipal corporations and the urban and rural councils— 
who being normally charged with the collection of local rates have complete lists 
of the households within their borders. By this means it is hoped that every 
household will be approached and urged in its own interests to apply for a sugar 
card. These committees are, however, not concenied solely with the distribution 
of sugar; they have been assigned a number of tasks relating to the distribution 
of food generally, and the regulation of the current prices at which it may be 
sold. And their labour promises to be a fairly arduous one. 

Qovernment«aided Central Factories in Jamaica. 

With the way now clear for the governments of the Crown colonies in the 
West Indies to offer financial aid to central sugar factory ventures, proposals for 
the erection of such factories are taking shape.* Sir Fkancis Watts recentlj^ 
concluded a lengthy visit to Jamaica where he conferred with the sugar planters 
on the problem of erecting centrals in that island, and put forward a number of 
proposals which involve inter alia the resort to direct Government financial 
co-operation. He suggested that a limited liability company should be formed to 
work a factory, to be financed by means of Government debentures and controlled 
by directors appointed both by the Government and by the contracting planters. 

The outlined agreement, on the strength of which the Government of Jamaica 
would afford assistance on business lines, provides that the cane growers of a 
^ district shall associate themselves together under contract to cultivate a sufficient 
acreage in sugar canes to keep a factory employed and shall form a company, the 
shares of which shall be assigned to the Government to be held by the latter as 
security for interest in the factory, and in return the Government shall advance 
to the company a sum agreed upon for the erection and working of the factory. 
This sum is to be secured by 6 per cent, debentures redeemable by a sinking fund 
of 4 per cent., whereby it is calculated that they may be redeemed in about 20 
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years if not earlier. During sucli time as the debentures are outstanding the 
Government shall in addition t6 the interest on the debentures receive one-half of 
the net profits of the factory, and for five years after the debentures are redeemed 
one-fourth of the profits. After that the Government will transfer the shares 
back to the company which will distribute them to the cane growers in proportion 
to the canes delivered by each. But these shares are not to receive any interest 
and only entitle their holders to certain voting powers. 

The cane growers on their part are to be bound to supply canes to the factory 
from the acreage stipulated for the whole of the period during which the Govern¬ 
ment have an interest in the factory, including the five years during which the 
Government receives one-fourth of the profits. Besides being paid for their cane, 
they will be entitled to receive their respective proportions (based on tonnage of 
cane supplied) of the net profits of the company which, once the Government 
interest in the concern is redeemed, will amount to the whole sum. For his canes, 
the contracting cane grower is to receive the local value of 5 lbs. of grey crystal 
sugar of 96° test for each 100 lbs. of canes delivered, that is Is. per ton of cane for 
each £1 per ton the local sugar is worth. Thus if the latter is worth £12 per ton, 
the canes are to be paid for at the rate of 12s. per ton. 

In conclusion, it may be said that these proposals (which while proving no 
bad business deal for the Government are destined ultimately to work the factories 
on the most advantageous terms, viz., on the co-operative principle whereby the 
growers of the cane and no others are interested in the profits of the factory) have 
been approved by the Governor and Legislative Council of Jamaica; and it is 
consequently to be hoped that no time will be lost now in ti-anslating them into 
action and drawing up the plans for the early erection of several such central 
sugar factories in the cane districts of our largest West Indian Crown colony. 

An American Refinery Fire. 

On June 13th an explosion and fire took place at the American Sugar llefining 
Company’s Brooklyn refinery, the scene being the powdered sugar milling depart¬ 
ment; it was of a sufficiently serious nature to cause some loss of life, and injury 
to a number of employees, and it seriously damaged an important part of the 
building, thereby putting part of the refinery for the time being out of commission. 
Very prompt steps were taken by the company to restore the plant to working 
order again, and by June 19th the power and sugar lines had been connected up 
with the remaining buildings, and the production of sugar resumed. A fortunate 
circumstance for the company was that three days previously the large Reserve 
refinery at Philadephia had been placed in operation, and thus offset the effect 
upon production. 

The cause of the explosion does not appear to be known as yet; there were 
naturally rumours of foul play, but the officials of the company were loth to give 
credit to them without some definite evidence. The fact that the explosion 
occurred in the powdered sugar milling department is at least suggestive of a 
purely accidental cause ; it would be just in such a department that sugar dust^ 
would be prevalent, and it has been proved in this country by expert investiga¬ 
tion ^ that sugar dust is readily infiammable, the source of heat required for 
ignition being comparatively small, such for example a lighted match. Sugar 
dust can in fact be ignited when projected as a cloud against a surface heated to 
below red heat; again, given sufficient time for contact between sugar particles 
and a source of heat, destructive distillation of the dust and the evolution of 

1 See 1915, 301. 
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inflammable gas can ensue, in which erent the temperature of ignition would be 
approximately that of the inflammable gases evolyed, which may be as low as 
540® 0. And when such an ignition of gas and air does take place, the sequent 
explosion may ignite an adjoining layer of dust and air, thereby greatly extending 
the ramiflcations of the explosion. 

Tractor versus Horse Power in the United States. 

A writer in the Farm Implement News endeavoured recently to compare the 
comparative cost of motor tractor and horse power as used in the United States. 
The working cost of a motor is easily arrived at, and for a $1000 tractor 

the maintenance charges including interest on capital and depreciation work out 
at $4(58*87 per annum. The cost of upkeep of a horse varies widely and has 
doubled within the last fifteen years; in 1914, the last pre-war year, it was 
officially estimated at 129 dollars per annum, while in 1916 the figure was 
reckoned at as much as 167 dollars. On an average 160-acre farm, the smallest 
that can be economically worked with a tractor, at least four would be needed; 
they would cost (in the States) $250 each to buy and the maintenance charge 
would be $668*76 for the four. Hence while the first cost of either foiin of power 
would be the same, the tractor would cost $200 per annum less to maintain than 
the four horses. 

Comparative figures of a day’s work, allowing 1000 hours a year, place the 
cost of a horse at 16*7 cents per hour, or 66*8 cents for the four; whereas the 
tractor for the same number of hours annually costs 46*8 cents per hour. The 
writer in our contemporary adds that as the tractor is of 8 H.P., the cost per horse¬ 
power-hour is only 5*8 cents, an advantage in favour of the tractor of nearly 11 
cents over the four horses. But the indicated power of a good horse is considerably 
more than that of a mechanical H.P., while the comparison is never really con¬ 
stant, so it seems to us that the only fair comparison is one which takes the work 
of the motor as a whole without reducing to units of H.P. 

In fixing the rates of depreciation, that of the motor is reckoned at 20 per 
cent., as the life of a tractor is not a long one, whereas the annual depreciation of 
the horses is put at only 10 per cent. 

Decimal Currency. 

The advantages of the metric or decimal system are undeniable, and it is 
somewhat curious that the two great Anglo-Saxon races of the world have as yet 
only partially adopted it. The United States have indeed a decimal coinage, but 
they are not any nearer to adopting metric weights and measures than we are in 
this country. We on our part have not ^ven a decimal coinage, consequently the 
conversion from our monetary system to that of the decimal coinage countries, 
which constitute the vast majority, is a more or less cumbrous task. The war has 
undoubtedly helped to emphasize the isolation of the British system, and there is 
now a strong and increasing body of opinion which advocates our bringing our 
measures into line with those of other countries, and suggests that a beginning 
might be made with our coinage which presents the fewest obstacles to the change. 

Expert opinion is, however, divided as to the unit value to be adopted and its 
fractional division. Thus we find the Bankers’ Institute, while fully in favour of 
a decimal coinage, expressing the conviction that the present pound sterling must 
remain the unit and be divided into a thousand parts to be called milSy a mil being 
approximately equal to one farthing (960 farthings = £l). Thereupon 4 mils 
would equal the old penny, 100 mils the present florin, and 500 the half-sovereign, 
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while a new coin preferably of nickel might be introduced to represent 10 mils. 
They prefer mil to cent because a cent of that value would only equal half an 
American cent. Three places of decimals would be needed, but the total number 
of figures in the row would not be increased. 

On the other hand, there are the advocates of the double florin as unit, in 
which case the pound sterling would equal $5, and the conversion would bring the 
monetary fractions in line with North American currency; the double florin 
would be 100 cents or equal to the dollar, one shilling would be 25 cents, a half¬ 
penny one cent, while the pound would be 500 cents. 

The difference between the two systems is that the former makes the pound 
the unit, while in the second case the pound is only found after a division by 6. 
The mil system undoubtedly suits our present coinage the better in that it pre¬ 
serves the pound as a common standard, but when compared with other currency 
coincides more nearly with South American than North American usage. It may 
therefore resolve itself into the question of which system is the most advantageous 
to our foreign trade, and whether the upheaval in home transactions which must 
follow the adoption of the double florin as unit will be sufficiently compensated 
for by the simplification of overseas exchange. If the double florin is adopted, it 
must end in eliminating the pound sterling save as a measure of gold standard, 
since all prices would be in terms of double florins or dollars. But this will 
perhaps not be so great a disadvantage in the future as it might have been in the 
past, as it is probable that paper currency has come to stay and that gold will be 
stored as a reserve for meeting international liabilities. 

Whichever system is finally adopted, it is apparent that it is only a matter of 
time ere the change is made. But when it comes to metric weights and measures, 
the task will prove a more thorny one. As an instance of the difficulties to be 
overcome, it may be mentioned that the engineering industries in both this 
country and the United States have based their measurements from the commence¬ 
ment on the foot as unit, and all their templates, patterns and jigs, as well as their 
mechanical drawings, are made to this unit of measurement. The prospect of 
scrapping all these records and replacing them by others on the metric system is 
not looked at with favour, as the cost would be very considerable. 

The Natal Sugar Industry: An Official Summary. 

The “Second Interim Eeport of the South African Union Government’s 
Advisory Committee on the Control of Food Supplies and other Necessaries” 
contains some references to the Natal sugar industry. The latter, it is stated, in 
its present form commenced with the introduction of the Uba cane about eighteen 
years ago, and in 1904-5 the production had risen to 30,000 tons of sugar cane. 
With the opening of the Zululand coast belt a year or two later, the increase 
became more rapid, and 50,400 tons were produced in the 1909-10 season. The 
output for later years has been as follows : 1913-14, 91,766 tons; 1914-16, 98,371 
tons; 1916-16, 115,481 tons; and 1916-17, 114,504 tons. The area under cultiva¬ 
tion has also increased in proportion. 

The cane is grown by over 400 planters, who reap their crop every two years, 
obtaining usually three crops from each planting, so that all lands cultivated 
require replanting every six years. In some cases in Natal the planters are also 
mill-owners, but Zululand planters send their cane to central mills. In these 
mills the cane is crushed, and, in some instances, the raw sugar produced is 
also refined; other mills send their raw sugar to the refineries. Thus three mills 
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have rehneriee attached to them, and their capacity exceeds 60,000 tons of refined 
per annum. Eaw sugar is produced by all the other mills. 

The position of the mill and refinery owners at the present time is regarded 
as a difficult one. Supplies of all chemicals and requirements for sugar making 
are restricted and their prices doubled and trebled; and renewals and replace¬ 
ments—a very heavy item in all sugar mills—are in many cases unobtainable, so 
that a breakdown may involve complete stoppage for an indefinite period. The 
extent of the unexecuted orders for plant is indicated by the fact that one group 
gave evidence at an enquiry that they had orders to the value of £100,000 still 
unfilled. 

The mills, refineries, and agents have formed a Sugar Manufacturers* Asso¬ 
ciation, which has appointed a small Committee to grade all sugars offered for 
sale, and this work has been performed daily since the war commenced. 

French Crop Figures. 

The French Direction de VAgriculture has recently published figures showing 
the area under beet cultivation on the let June last to be 71,822 hectares (177,400 
acres), as compared with 77,506 hectares in 1916, and 84,318 hectares in 1915. 
This gradual decline in production is naturally attributable to the difficulty of 
obtaining the necessary field labour when French manhood is so greatly depleted 
for war purposes. The Journal dee Fdbricants de Sucre however expresses the 
hope that in view of the beneficient influence which sugar beet culture has on the 
economic production of cereals and meat, and its value in restricting the importa¬ 
tions of foreign sugar and thereby improving foreign exchange, the authorities 
will give facilities for the prompt rehabiliment and improvement of this industry. 
It may at any rate be assumed that great as are the demands for men on the part 
of the French military authorities, the entry of the United States into the war 
and the prospect next year of their armies taking an appreciable share of the work 
on the Western front will tend if anything to easen the agricultural labour diffi¬ 
culty, and may conceivably allow the French some latitude in the matter of 
assisting industries of national importance. 

Utilization of Waste Molasses in Queensland. 

A project is under consideration in Queensland for dealing with at least a 
proportion of the cane molasses annually wasted in that State. According to the 
A mtralian Sugar Journal, operations are in progress for the erection of a plant on 
the Brisbane river for the manufacture from molasses of acetate of lime. Few 
details are at present available, but it is known that the Brisbane University 
authorities have had a committee working for some time to solve the problem of 
the utilization of the molasses, and the present enterprise which is supposed to be 
the outcome is believed to be in the hands of the Commonwealth authorities. 


An Italian decree has been published, which, for the duration of the war and for six 
months from the proclamation of peace, places under the control of the Government the 
production, working of, and trade in, sulphur. 

An appeal is about to be made in connexion with a memorial to the late Sir William 
Ramsay, which will take the form of the institution of Research Fellowships, and the 
foundation of a Memorial Laboratory of Engineering Chemistry at University College, 
London. The committee desiderate a sum of £100,000, and already over £13,000 has 
been subscribed privately. 
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United Kingdom. 

New Res:ulatioiis« 

The decision of the Government to entrust the Local Authorities with the 
supervision of the distribution of the sugar supply has been quickly followed by 
the publication of the details of the proposed scheme. 

The objects aimed at by Lord Ehokdda, the new Food Controller, are to 
conserve the sugar supply, to see that it is shared equally by rich and poor, and 
to keep prices down. To carry them out, local authorities are being instructed to 
form local food control committees who will be charged with the duty of seeing 
that the new regulations relating to the distribution and consumption of sugar 
are enforced within their district. 

The main features of the scheme for the sugar supply are as follows :— 

The retailing of sugar will after October Ist next be confined to persons or 
firms who have registered themselves as retailers of sugar and to no others. All 
applicants who were retailers of sugar in 1915 will be granted certificates of regis¬ 
tration, while more recent dealers will be treated according to the merits of the 
case, regard being had solely to the needs of the public in the district. 

Every householder will be entitled to apply not later than October 6th next 
for a sugar registration card from the local food ofiBce to cover all members of his 
household. His application will state the name and address of the registered 
retailer from whom he wishes to purchase his supplies of sugar, and when he 
receives his card will have to hand it over to the said retailer, who will keep the 
upper part of the card and sign and return to the owner the lower part. There¬ 
after the householder and the members of his household will become the registered 
customers of that retailer, add it will be the duty of the latter to see that his 
customer gets the amount of sugar weekly to which he is entitled. Failure to 
carry out this undertaking may lead in unreasonable cases to the withdrawal by 
the local food committee of the retailer^s certificate of registiation. But time is 
to be given till December 30th next for the scheme to come fully into operation 
before the regulations aie enforced. After that date a retailer’s supplies will be 
finally regulated so as to permit of his providing each of his regular customers 
with the weekly allowance of sugar for the time being authorized by the Food 
Controller. A customer will not be compelled to take his weekly allowance, but 
if he misses a week there will be no claim to a double allowance in the week 
following. Arrangements will of course be made for the transfer of registration 
in the case of permanent removal to another district; but the scheme as at present 
outlined does not appear to provide for the temporary movement of a family to 
another locality, say at holiday seasons. Efforts will be made to keep a check on 
the lists, so as to detect fraudulent attempts to get sugar in excess by means of 
dual addresses; the penalties of fraud are to be a heavy fine and imprisonment 
with hard labour. 

Caterers’ establishments will be regulated, and after November 4th next will 
not be allowed to obtain sugar except upon an authority issued by the local Food 
Control Committee. They will be rationed on the basis of the number of cus¬ 
tomers or meals supplied within a certain period, of which they have to supply 
particulars, and they will receive vouchers authorizing them to purchase a given 
quantity of sugar. Each caterer will be required to make a return every four 


348 



The Control of the Sus:ar Consumption In the United Kingdom. 


weeks to the local food office showiiig the quantity of sugar he has received and 
used during that period. 

Manufacturers will have their supplies of sugar regulated in accordance with 
any restrictions imposed on the use of sugar and will obtain their sugar on 
surrender of vouchers supplied to them by the local authority. 


Notes on American Sugar Production. 

Hawaii. 

< From our American Correspondent) 

With the exception of a labour shortage which at times has threatened to 
assume serious proportions, the Hawaiian sugar industry has enjoyed three pros¬ 
perous and highly satisfactory seasons. While the 1915-16 crop was below those 
of the other two years, being approximately 10 per cent, short of what may be 
regarded as the normal output of the islands, the high prices that have prevailed 
since the beginning of the war have resulted in exceptional profits for the planters. 

The total sugar crop of Hawaii, expressed in long tons, for each of the past 
three seasons, has been as follows:— 

1914-15 . 676,400 

1916-16 .. 526,340 

1916-17 .. 674,000 

The figures for the current crop are estimated, as grinding has not yet been 
fully completed, but, as the figure is based on the carefully compiled estimates of 
the Hawaiian Sugar Planters’ Association and as the greater part of the season’s 
production is now completed, the final figures are not likely to be more than a few 
hundred tons above or below the estimate. At the prices prevailing for 96^ test 
sugar during the marketing period of the past three years the total value of these 
crops was over $^200,000,000 or between §>05,000,000 and SVO,000,000 each year. 

Out of this very handsome income the Hawaiian planters have been able to 
make very extensive improvements in their agricultural and milling equipment 
and the various sugar companies have increased their distribution of dividends to 
shareholders. Nearly all of these companies have increased their dividend rates 
or have declared special dividends from time to time. 

One reason for the relatively fine showing that Hawaii has made during the 
past three years is that the planters of the territory were better prepared than 
other American sugar producers to take advantage of the widespread demand and 
high prices brought about by conditions attending the war. The Hawaiian indus- 
try has long enjoyed a reputation for exceptional efficiency both in the agricultural 
and in the milling branches of sugar making. Moreover, sugar is the one impor¬ 
tant crop of the islands and the only one that they can grow to advantage. 

Consequently, when Congress in 1913 passed a tariff law which reduced the 
import duty on foreign sugar and decreed its free admission after May let, 1916, 
the Hawaiian8 did not follow the example of other sugar growing sections of the 
country by seeking to substitute other products for cane, in part at least. Having 
no other crop to which they could turn successfully they cut their costs of pro¬ 
duction to the lowest possible notch, eliminated waste by the adoption of improved 
machinery and methods and settled down to wait for better times. These were 
not long in coming, as the event proved, and when the sharp advance in prices 
oocnrred in August, 1914, certain Hawaiian cargoes that were on their way from 
Honolulu to New York around Cape Horn almost doubled in value en route. 
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The good results obtained through the systematic endeavour to increase effi¬ 
ciency are shown by a recent Governmental report based on data collected from 
the books of 62 plantations in the islands. This report gives the following average 
statistics of production for these plantations during 1914:— 


Tons of cane per acre.43’92 

„ sugar „ 4*90 

,, cane required to produce 1 ton of sugar. 9*12 

Lbs. of sugar per ton of cane . 245*63 


The cost of production in Hawaii is enhanced by the heavy fertilization 
required and by the necessity of irrigation on the great majority of plantations. 
Thus the cost of planting an acre of cane in Hawaii was $19.17 as compared with 
$4*24 in Cuba. Even with the much higher yield of cane the cost of planting per 
ton of cane amounted to 40 cents or exactly double the cost in Cuba. The average 
costs per acre of various agricultural operations were stated as follows:— 

Dollars. 


Ploughing and planting.19.17 

Cultivating . 24.16 

Irrigating .67.91 

Fertilizing.40.37 

Harvesting .. ,. ,, .. ... .. 36.03 


The combined cost of all agricultural operations in Hawaii in the year of this 
investigation was $229.79 on plantations using irrigation, and $171.14 for those 
where irrigation was not employed, or an average of $214.23. With an average 
production per acre more than double that of Cuba, therefore, the cost of producing 
and shipping sugar was still considerably greater in Hawaii, being placed by this 
investigation at 2.70 cents per lb. as against 1.72 cents in Cuba. 

This difference, curiously enough, is almost exactly balanced by the existing 
import duty of 1 cent a lb. on Cuba sugar which shows that, in 1914 at least, the 
Cuban and Hawaiian planters were virtually on an equality in competing for the 
American market. Since 1914, of course, the expense of production has greatly 
increased in both countries with the decided advance in the cost of labour and 
materials. Whether the relative advance has been the same it is impossible to 
determine except by an elaborate investigation. It is generally held in the sugar 
trade, however, that the cost of production in all sections contributing to this 
market has increased from 75 to 100 per cent, since the beginning of the war. 

At the present time, the Hawaiian industry faces a most encouraging outlook 
for the immediate future. Through the two refineries located at San Francisco, 
which operate almost entirely on Hawaiian sugar, the product of the islands finds 
a ready market throughout the western half of the United States where it com¬ 
petes actively with the beet sugar produced in the Western States. About half 
the Hawaiian crop is still marketed through two Atlantic Coast refineries, being 
shipped overland from San Francisco by rail during the present scarcity of 
shipping. 

New York, July 21 st. 


It was recently officially stated in Parliament that on the recommendation of the 
Board of Agriculture and the Development CommiBsioners, the Treasury have made a 
loan of £126,000 from the Development Fund to the British Beet Growers’ Society for the 
purchase of the estate near Newark with a view to the eetablishment of the industry there 
as soon as circumstances permit. The loan is to bear interest at 6 per cent, per annum, 
to be secured upon the estate, and to be repayable within two years of the date of the 
advance. 
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Centrifugal, Crystallizer, and Pan Capacity in Raw 
Sugar-house Design as affected by the 
Purity of the Juice. 

B7 nokl dexbb. 


The object of this contribution is to show the relation between purity of 
juices and centrifugal, crystallizer and pan capacity. The method of operation 
considered is that known as the two-massecuite system, conducted as follows:—A 
high grade massecuite is dropped from the pans at 76° polarization gravity purity ‘ ; 
on drying in the centrifugals this massecuite is divided into 96° test sugar and 
molasses of 46° purity; part of this molasses is returned to the high grade 
massecuite to maintain the purity of the latter at 76°; as the molasses accumulates 
it is removed in low grade strikes of 55° purity, boiled on a footing of the high 
grade massecuite left in the pan. After cooling in motion for periods up to 
72 hours, this low grade massecuite is separated into a wet sugar and waste 
molasses of less than 30° purity. The wet sugar which results is mixed with the 
molasses of 46° purity and pumped to the receptacles holding the 75° purity 
massecuite, with which it is mixed and dried. 

The formulae and equations for computing the resulting quantities of the 
various products are given below:— 

1. Total quantity of 76° jmrity rnasaecuite. —Let the total quantity of gravity 
solids'^ in the 75° purity massecuite be unity; let x be the quantity of gravity 
solids at p purity, required to give a strike of 75° purity when mixed with 
molasses of 45° purity. Then p a; + (1 — cc) 45 = 75. If p be taken as 80°, 
X is found to be 0*857 ; that is to say, 86*7 per cent, of the gravity solids in the 
strike are derived from the syrup of 80° purity, and for each ton of gravity solids 


1*167 tons of gravity solids in the 


in the syrup there would be obtained 
75° purity massecuite. 

2. Quantity of 55° purity masaecuite produced ,^— If s, /, m are the gravity 
purities of the raw sugar, the syrup and the low grade massecuite respectively, the 
quantity of sugar removed to obtain this massecuite per unit of sugar originally 

present is given by the expression :; then per 1 ton of gravity solids in 

j ^ ^ ^ ni) \ j 

the syrup, the low grade massecuite contains j ^ y — w) ^ in 


gravity solids. 


a — j 

This expression very conveniently reduces to the very simple one of ^ ^, the 

j — wr ^ 

gravity solids in the raw sugar removed being given by --:. For example, if 

a is 97, j is 80, and m is 66, the value of 0*405 ; that is to say, for every 

ton of gravity solids in the syrup, 0*405 ton is found in the low grade massecuite 
of 65° purity. 

3. Quantity of 75° purity masaecuite treated in the centrifugals, —Part of the 
75° purity massecuite is retained in the pan as a footing upon which the 55° purity 
strike is boiled^; if os is the quantity of gravity solids in the 75° purity footing, 
then 75 a? + (i — sc) 45 = 55, whence x = 0*333. 

1 Cf. Ds)bkb. /.5r/.rm^”407-4iL • Ihid. 

* In the development of these formulae no distinction is made between purities and 
polarization purities. 

^ Some operators prefer to discharge the pan completely and to grain on syrup for the 
66® purity strike. 
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When the syrup is of 80® purity, there is found 0‘4()5 ton of gravity solids per 
ton in the syrup; 0*333 of this is obtained from the 75® purity massecuite, of 
which at 80° purity in the syrup there is produced 1*167 ton; the quantity of 
76° purity massecuite which goes direct to the centrifugals is then 
1*167 — (0*333 X 0*405) = 1*032. 

In addition, however, there is the sugar obtained from the 55° purity masse¬ 
cuite, which, after being mixed with molasses, is dried along with the 75° purity 
massecuite. This material is taken as 40 per cent, of the massecuite, and hence 
with 80° purity syrup will amount to 0*405 X 0*40 ton gravity solids per original 
ton in the syrup. The total quantity of 75° purity massecuite to be dried is then 

1*032 -f 0*162 = 1*194. 

In the annexed table are collected results of calculations similar to the above 
fm* purities 75° to 90°. In column 1 are entered the purities; column 2 gives' 
the total quantity of 75° purity massecuite made; in column 3 is found the 
quantity of the 55° purity massecuite; column If is 33*3 per cent, of column 3^ 
and gives the quantity of 75° purity massecuite retained as a footing in the pan ; 
column 5 is 40 per cent, of column 5, and gives the quantity of wet sugar mixed 
with the 75° purity massecuite; column 6* is 2* ■+• 5 ^®^iid gives the quantity of 
75° purity massecuite dried in the centrifugals. All these quantities refer to tons 
of gravity solids per ton in the original syrup. 


1. 


2. 


3. 


4. 


5. 


6. 

76 


1*000 


0*524 


0*175 


0*210 


1*036 

76 


1*033 


0 600 


0167 


0-200 


1*066 

77 


1*067 


0*477 


0*159 


0*191 


1*099 

78 


1*100 


0*463 


0*151 


0*181 


1*131 

79 


1 133 


0*429 


0*143 


0-172 


1*162 

80 


1*167 


0*405 


0*135 


0*162 


1*194 

81 


1*200 


0*382 


0 127 


0 153 


1*226 

82 


1 233 


0*358 


0*119 


0*143 


1*267 

83 


1*267 


0*334 


0*111 


0-134 


1-290 

84 


1*300 


0*310 


0*103 


0*124 


1*321 

85 


1*333 


0-286 


0*095 


0*114 


1*362 

86 


1*367 


0*262 


0*087 


0*105 


1*385 

87 


1*400 


0*239 


0*079 


0*096 


1*417 

88 


1*433 


0*215 


0-071 


0*086 


1*448 

89 


1*467 


0 191 


0*064 


0*076 


1*480 

90 


1*600 


0*167 


0 056 


0*067 


1*512 


Inspection of the result of these calculations shows the very great percentage 
increase in the quantity of the 55° purity massecuite which takes place as the 
purity falls. On the other hand, the quantity of 75° purity massecuite is affected 
in a reverse direction, but in a much less degree ; actually the total quantity of 
massecuite produced does not vary much as a function of the purity, but since low 
grade massecuites require much more centrifugal capacity than do high grade 
massecuites, with lower purities the number of centrifugals required increases; 
and further, for every purity the distribution of the number of the centrifugals 
between high grade and low grade machines will be different. 

These points may be best exemplified by passing to actual capacities. 
Observation in actual work has led the writer to take the following as the capacity 
of centrifugals under average conditions:— 

On 76° purity massecuite one 42 in. x 24 in. machine will handle 80 
cub. ft., or 7200 lbs. per hour, corresponding to 6800 lbs. of gravity solids, and 
to an output of 4000 lbs. 96° test sugar. With 86 in. x 18 in. machines he has 
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Centrifugal, Cryatalllrer, anil Pan Capacity. 


found the capacity to be 40 cub. ft., or 3600lbs. of maesecuite per hour, corres¬ 
ponding to 3400 lbs. of gravity solids and to an output of 2000 lbs. 96® test sugar. 
On 65® purity maesecuite, a 36 in. X 18 in. machine will only handle 10 cub. ft. 
or 900 lbs. per hour, corresponding to 850 lbs. of gravity solids. In terms of the 
36 in. X 18 in. machine, then, the relative capacity as between 75® and 65® purity 
maesecuite is as 4 : 1. At 75® purity in the syi-up where one machine is required 
on the high grade massecuite, 4 X 0*524 = 2*096 machines will be required on low 
grades ; at the other end of the scale, at 90® purity, where one machine is required 

on high grades, -= 0*447 machine is required on low grades. It 

1 '5 

follows, then, that in the rational design of a sugar-house not only is the output 
of sugar required to be known, but also the limits between which the purity will 
vary, and the quantity of gravity solids which is to be treated; in other words, it 
is not so much a question of the sugar turned out, but of the non-sugar which has 
to be strained through the wall of sugar in the machine. 

Another factor which adds difficulty to the design is that the gravity solids in 
the juice and the purity vary from season to season, and from the beginning to 
the end of the season. The last variation in one way favours and in another 
troubles the designer, since low purities and low gravity solids, and high purities 
and high gravity solids generally occur together; thus with the first combination 
the increased proportion of 55® purity massecuite may be counterbalanced by the 
less quantity of material; but with the second combination, both factors tend to 
increase the quantity of 76° purity massecuite made. It may then frequently 
happen that at one period of the season more of either the high grade or low grade 
machines aie installed than is necessary, and at another period the reverse is the 
case. To get over the difficulty some houses are designed so that some proportion 
of the machines may be used indifferently on both high and low grade massecuites. 

To fuither bring out the points discussed above, an actual computation of the 
centrifugals required may be given. The installation is to treat the massecuite 
resulting from 100 tons juice per hour, the extreme compositions of the juice 
being 77® purity and 15 per cent, gravity solids up to 85° purity and 18 per cent, 
gravity solids. From the table above it follows :— 

i Crrftvitv Rolids 1 Ijbs. 

7Tpurity, | | 76® purity massecuite. . 1 099 X *16X100X2000 = 32,970 

M M 55° „ „ .. 0*477 X •16X100X2000 = 14,310 

S5°purtty. ,, „ 76® „ „ .. 1*362 X *18X 100X2000 = 49,672 

,, M 66® ,, „ .. 0-286 X *18X100X2000 = 10,296 


Allowing 6800 lbs. gravity solids per hour on a 75° purity massecuite for a 
42 in. X 24 in. machine, and 850 lbs. per hour on a 55° purity massecuite fora 
36 in. X 18 in. machine, there will be required*:— 


77° 76° purity maesecuite 

65® „ 

55° pwri/y.—76° ,, ,, 

55° „ 


^2970 _ 
6800 
14310 _ 
860 

4967 2 _ 
"6800 
10296 _ 
850 


4*8 

42 in. X 24 in. machines. 

16*9 

36 in. X 18 in. 


7*3 

42 in. X 24 in. 

»» 

12*0 

36 in. X 18 in. 

» 5 


As the installation must allow for the maximum at the different conditions 
the design would resolve itself into eight 42 in. X 24 in. machines for high grade. 


1 The 66'^ purity massecuite is treated as dried in 36 in. x 18 In. machines, since it is con¬ 
sidered well established that machines larger than this are not adapted for drying low grade 
ma*»8ecuitc8. 
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and eighteen 36 in. x 18 in. machines for low grade, some multiple of three being 
used in the last case since one unit of labour can handle three machines. 

Alternatively a design might be offered comprising six 42 in. x 24 in. machines 
on high grade and twelve 36 in. X 18 in machines on low grade, with six 36 in. X 
18in. machines arranged for use on either. This arrangement, while effecting a 
saving of two 42 in. X 24 in. machines, complicates the general design and 
arrangement of piping, and is not in the writer’s opinion desirable. 

It may finally be added that the above computations are equally applicable to 
the calculation of pan and crystallizer volume required, passage from tons of 
gravity solids to cubic feet being made by a constant multiplier which may 
be approximated at 23*5 cub. ft. per ton of gravity solids. 


Superheated Steam in the Sugar Factory. 

By PRANK COXON. 

(1) To a great number of sugar engineers, the mention of superheated steam 
generally produces a concentration of hostile thoughts and reminiscences featuring 
scored-out cylinders, burnt-out packings, cracked fittings, and a general red-hot 
impression of such intensity as to completely annihilate all considerations of the 
use of superheaters in the sugar factory. 

This would be quite excusable if it is proposed to instal superheaters designed 
and proportioned on the lines of those used in central electric generating stations, 
where their adoption is to yield more or less of advantages such as reduction in 
pipe-line bores, better vacuum through reduction in volume of steam, elimination 
of separators, compounding of cylinders equal in efficiency to triple expansion^ 
turbine protection, etc., etc., but this is not so. 

Superheaters have only one use in the sugar-house, and that is to boost up 
the temperature of the main steam lines so that only dry steam, yet quite per¬ 
missible with a little superheat, reaches the engine cylinders and other consuming 
units. Every day brings forth evidence of the necessity for some means of 
reducing the appalling losses from general condensation, the various units con¬ 
tributing being too numerous to mention, and there can be no question of the 
satisfactory results obtained by using a small amotint of superheat to reduce these 
troubles from wet steam so peculiar to this industry. 

The advantages of superheat other than those obtained in running losses of 
this character need not be seriously considered in the case of the sugar factory, 
and superheating of the steam for evaporative work has proved so far of no special 
value. What is desired and necessary is dry steam at the entrance of the 
consuming vessels or units. 

A moderate amount of superheat, say 50® to 100°, would have no appreciable 
effect chemically or mechanically, on any of the working parts, should it get 
through to such units, but would incidentally give a very much better quality of 
exhaust steam, and by delivering live steam from the boilers with superheat of 
this intensity would boost up the whole distributing and exhaust collecting 
system, to such an extent as to have a remarkable influence on the fuel 
consumption and steam capacity. 

All central factory propositions are now designed to use a moderate amount 
of superheat, and many existing centrals are now installing superheaters, but it 
is the smaller factories that will find the necessity for a more serious consideration 
of the subject. 


354 



Superheated Steam In the Sugar Factory. 


To prove on paper how a superheat of the intensity mentioned, 50° to 100°, is 
going to give any advantage to the working or steam capacity of the ordinary 
factory would be both futile and laborious; but, being so apparent, it is the lack 
of knowledge of a suitable superheater for sugar-house work that has been the 
deterring influence in its more universal adoption. 

It might be pointed out here that in a general way the saving in steam 
consumption effected by superheating 100°, as compared with saturated steam, 


would be for:— per cent. 

Steam turbines . 10 

Triple expansion engines . 12 

Compound engines . 14 

Simple engines. 18 and over. 


Allowing that these as they do represent a salesman’s figures, and are not 
guaranteed, it can be conjectured that a 7 to 10 per cent, saving could easily be 
effected in practical application. 

The only superheater that will find favour must have the following points:— 

(1) Be impossible to bum out. 

(2) Require no attention such as flooding or draining. 

(3) Have ability to give a fairly constant temperature under bagasse firing 

conditions. 

(4) Possess eflBciency in construction to give proper steam distribution against 

the hot walls of the tubular units. 

(5) Must be fool-proof and take its place practically as a part of the steam 

line, a steam pipe. 

(6) Possess accessibility on account of heavy dust troubles peculiar to bagasse 

burning. 

The nearest approach to these ideal conditions can be reached by those types 
of superheaters known as “armoured,” in which the seamless steel tube is pro¬ 
tected either by cast-iron armouring in the shape of rings threaded on or by an 
outer steel protecting tube fitted. 

(1) The protection afforded by the external covering is ample to prevent 
damage to the dry surface during the process of steam raising. 

(2) There are times such as at steam raising when a superheater may be 
exposed to high temperatures and the necessity for guarding against damage by 
burning out has been provided for by fitting a flooding arrangement in which the 
superheater tubes are filled with water and made part of the evaporative surface 
of the boilers. To do this means many complications in valve fitting and 
manipulation. 

Again, to admit water to the inteiior of a superheater invites the formation 
of scale with resulting loss of efficiency and stoppage of circulation, this being in 
no way of less importance than the disastrous results likely to occur if the water 
is allowed to be driven into the steam pipes through careless working of the valves. 

A superheater fitted with protecting casings or armouring avoids the necessity 
for flooding devices or any form of connexion between the water space of the 
boiler and the superheater. 

(3) The mass of metal in the tube and covering acts as a reservoir for heat 
which is imparted to the steam evenly and secures a constant temperature of steam in 
spite of fluctuations in the temperature of the hot gases so common in bagasse firing. 

(4) The main tubes should have other tubes placed centrally inside and thus 
form an annular passage for the steam compelling it to cling closely to the heating 
surface and heat up in the most efficient manner. 
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(5) In complying with the conditions as above it becomes “ fool-proof^* and 
nothing more or less than a unit of the pipe line. 

(6) Since the adoption will be, for oases under consideration, to H.R.T. boilej'S 
in the majority of cases, the usual setting of a multitubular lends itself admirably 
for the installation of a superheater. 

It must be understood that for central sugar factory work having a very 
different kind of boiler room staff the conditions are somewhat altered, for under 
able supervision very few of the plain types of superheaters on the market other 
than those of the armoured type are unable to give full satisfaction, and the boiler 
maker’s standard superheater in all those cases can be accepted with every confi¬ 
dence. 

The urgent necessity for careful consideration of these efficiency points will 
be too apparent once normal conditions take place, for the keen competition from 
central factories will be very formidable in the future. 

The “Babinda” and “South Johnstone" Centrals, 

Queensland. 

Two British “Electrified” Sugar Factories. 

While a good deal has been published within the last two years in the 
American technical press on the “electrification” of numerous sugar factories, 
new or old, in Cuba, it is worth noting that at least two British sugar factories 
have within that period been fitted almost exclusively with electrical power plant 
(constructed in England by Messrs. Geokge Fletcher & Co., Ltd., of London 
and Derby); the only exceptions being in the power for the crushing rollers and 
the intermediate carriers, all of which are driven by two steam engines. One of 
these factories, the “ Babinda,” is situated in the north of Queensland, at the foot 
of the Bellenda Ker hills. The spot is about six miles from the sea coast and about 
700 yards from the Babinda Creek. It is about 36 miles south of Cairns, with 
which port the factory is connected by rail. The other, the “South Johnstone” 
factory, is also situated in the north of Queensland, but a little further south 
than Babinda. It is about 13 miles from the sea coast, and about 200 yards from 
the south arm of the Johnstone river. The following description of the two 
factories and their equipment will be found of interest:— 

Both Centrals are duplicates of one another in the main, each being designed 
to deal with 39 tons of cane per hour, containing an average of 8*5 per cent, fibre, 
and being estimated to produce 125 long tons of sugar per 24 hours, polarieing 
96°. The factories are calculated to deal with 100,000 tons of cane per campaign. 
The “ Babinda” factory has taken off two crops already, the second crop being 
unusually heavy consisting of a total of 156,000 tons. The equipment has, how¬ 
ever, responded nobly to the demands which have been made upon it during the 
second crop, and the whole of the 156,000 tons has been crushed. Owing to the 
late delivery of some of the machinery, through the demands mode upon the con¬ 
tractors for plant by the Government for munitions, the whole of the equipment 
for the “ South Johnstone” mill could not be erected in time to commence crop 
work. In spite, however, of all the machinery not being available, this factory 
has crushed 66,000 tons of cane, and the plant will no doubt prove to be equal to 
the “ Babinda ” one in capacity when completed. 

The canes arrive at the carrier, which is of all-steel construction, in Govern¬ 
ment trucks of 2-ton capacity, are hauled to convenient positions by 1-ton eleotrio 
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capstans, and unloaded mechanically by two rake unloaders of the Davids’ type. 
The cane carrier is provided with independent electric driving gear, so that the 
speed of the carrier can be readily varied in order to maintain an even feed to 
the crusher. The crushing plant consists of 14 rolls made up of a “ Krajewski ” 
having rolls 26in. diam. X 66in. long, and four mills 32in. diam. x 66in. long; 
and the plant is worked by two compound engines driving eight and six rollers 
respectively, and having steam cylinders 18 in. and 28 in. diam. X 42 in. stroke, 
taking steam at 160 lbs, pressure and exhausting to the main at 10 lbs. per sq. in. 

The intermediate carrier between the first two mills is of the ordinary slat 
pattern, whilst those between the second and third mills are of special design. 
Between the second and third mills the bagasse is passed through a maceration 
bath. The carrier between the last two mills is of the rake type. In accordance 
with usual Australian practice, heavy maceration was adopted, the amount of 
water used representing 35 per cent, of the weight of normal juices. 

The top rolls of all the Crushing Mills are fitted with hydraulic pressure 
regulating gear, a sepaiate accumulator being provided for each mill, the loads on 
the various rolls being 330 tone, 370 tons, 400 tons, and 440 tons on the first, 
second, third, and fourth mills respectively. 

The juices from each mill are kept separate at the Milling Station and run to 
cush-cush strainers of the usual brush-and-rubber-slat-chain type, the cush-cush 
being raised by two elevators in front of the first and second mills respectively. 
From the strainer tanks the juices are pumped and now mixed in three liming 
tanks fitted with stirrers where the mixed juice is treated and pumped through 
two superheaters of the high velocity type leaving at 220° F. in a specially formed 
separator to collect the flashed off vapour. Clarification is carried out on the con¬ 
tinuous subsiding system, the clear juice flowing to a large effect storage tank 
from which it is pumped into the quadruple effect evaporator. 

The evaporator is of the floating calandria type with brass tubes and steel 
plate calandrias, and has a heating surface of 15,000 sq. ft., the condensations 
flowing from one vessel to another, and are finally extracted by one main pump 
which sends the condensate to storage tanks for maceration purposes. The first 
vessel condensate is collected by a large receiver and automatically pumped to 
the boiler feed tank. The 8\rup is stored as usual in tanks on the pan platform 
which have a total capacity of 10,000 gallons, and from thence the syrup is drawn 
into the pans, there being three provided of the coil type, 10 ft. diam., each having 
760 sq. ft. heating surface and a strike capacity of 22 tons of massecuite.' 

Six crystallizers are interposed between the pans and centrifugals, each 
having 5000 gallons of storage space and each capable of holding a full strike of 
any pan plus 20 per cent, molasses. They are of the semi-open circular type, 
fitted with worm drive driven from one shaft, coupling all machines together. 

Two batteries of electrically-driven centrifugals made by Messrs. Watson, 
Laidlaw” <& Co., Ltd., of Glasgow, are used, of eight units each, the machineg 
having baskets 36 in. diam. A special electric current transformer is supplied 
for transforming the periodicity when a higher speed is necessary for the effi¬ 
cient cleansing of the sugar should bad juices be worked and yield sticky, 
hard to cure, ciystale. Large strike receivers are used to feed the centrifugals 
placed over these machines and receive the charge direct from the crystallizers. 
The usual elevators and conveyors are fitted delivering the first sugar to a storage 

1 In the “ Babinda” factory one coll pan and two Express patent pans were provided, but 
as the Express pans did not give entire satisfaction, it was decided to provide all pans of the 
coil type in the South Johnstone " factory. 
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and bagging hopper with bag filling and weighing machine fitted, and thence 
passing to bag sewing machines. The bag filling and weighing machines were 
supplied by Messrs. Eichard Simon & Sons, Ltd., Nottingham, while the 
Sackfilling and Sewing Machine Syndicate, Ltd., of Mark Lane, London, were 
responsible for the bag sewing machines. Portable sack elevators are used for 
storing, the molasses sugars being melted up and returned to the pans for seeding 
purposes. 

The pumps for transferring the juice from the crushing plant to the liming 
tanks are Bees Eoturbo centrifugal ones, supplied by the Eees Eoturbo Company 
of Wolverhampton. In addition the same firm supplied separate condensing 
equipments for the quadruple and pans, consisting of two units of the Eees 
Eoturbo rotary condensers, each capable of handling 25,000 lbs. of vapour per 
hour and driven by direct coupled electric motors. This form of condenser 
eliminates the use of the usual condenser body and barometric column, and in 
the case of a low level condenser eliminates the extraction pump, the whole of the 
work, i.e., condensing air and water extractions, being done by one rotor. These 
condensers are the first of the kind to work in Australia and the results have 
been satisfactory, a high vacuum being steadily maintained. The cooling water 
for the condensers is obtained from the neighbouring river and is pumped through 
a 20 in. delivery pipe of about 900 yards by a Eees Eoturbo electrically driven 
centrifugal pump situated on the river bank. In fact, the whole of the pumping 
outfit for juice, syrup, remelted sugar, and water, comprising in all 15 sets, was 
sub-contracted to the Eees Eoturbo Company Ltd., the pumps being of their 
well-known self-regulating pattern. 

The power plant consists of three BeUis & Morcom compound engines driving 
three Crompton alternators generating S-phase current at 415 volts, 50 cycles, 
each of 200 k.w. output. The switch-board is complete, comprising three main 
alternator panels, one voltage regulator panel, and 6-feeder panels, a rotary syn¬ 
chronoscope, a clock, and 7-day chart-recording watt meters, being amongst other 
special fittings. Lighting is carried out by both direct static transfoimers and an 
auxiliary lighting set. An overhead travelling crane and gantry, also ventilation 
fan, complete the equipment of the power-house. 

Water service is laid throughout the factory including special fire connexions, 
and supplied from a high level tank fed by a centrifugal pump. The boilers are 
of the Babcock & Wilcox water-tube type in four units, each having 4780 sq. ft. 
H.S. and fitted with Foster’s patent armoured superheaters, the working pressure 
being 160 lbs. per sq. in. Two feed pumps are provided, one of the Weir’s 
steam driven marine pattern and one Eees Eoturbo multi-stage turbine type 
electrically driven. The furnaces are of the stop-grate pattern with mechanical 
draft fed by mechanical feeders of the rotary type and chain driven from electric 
motors, suitable clutches being fitted to each feeder. The bagasse feeder carrier 
is arranged on the surplus system, storing a surplus on a large platform over the 
furnaces which can be sent as desiied into the main shoots leading to the rotaiy 
feeders. 

The scums and juice bottoms are dealt with in the ordinaiy way in scum 
blow-ups and filter-presses of the side feed plate and frame type. A notable 
feature is the lagging of all hot liquor tanks, a practice now becoming universal. 

Steel frame buildings house the machinery with corrugated sheeting covering 
and glass window lighting. As regards the electrical equipment in general, there 
are approximately 60 electric motors about the factory, and the efficiency in electric 
drive can clearly be seen when it is remembered that in a steam-driven factory 
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the majority of these would be steam cylinders. Complete workshops, iron and 
general stores are an'anged adjaceut to the main building forming a lean*to, 
divided up as required^ an overhead travelling crane and oil engine making the 
workshop equipment complete. 

In conclusion, it may be said that these factories ore thoroughly represent 
tative of the best British practice, and their success at the outset reflects no small 
credit on Messrs. George Fletcher & Co., Ltd., of London and Derby, the con¬ 
tractors for the supply of the machinery and for the erection of the plant on the 
sites in Queensland. ^ 

The American Cane Sugar Industry. 

An Official Investigation. 

A voluminous Eeport has recently been issued by theUnited States Department 
of Commerce on certain investigations into the cost of production of cane sugar in 
Hawaii, Porto Kico, Louisiana and Cuba, carried out within the last two years by 
the Bureau of Foreign and Domestic Commerce at the instigation of Congress. 

These four regions supplied, in the fiscal year 1914, 82 per cent, of all the 
sugar used within the United States; Louisiana provided 6 per cent., Porto Eico 
7 per cent., Hawaii 12 per cent., and Cuba no less than 56 per cent.; and it was 
desired to prepare for official and public use as complete a picture of the sugar 
production as possible in such perspective and detail that all concerned would be 
fully informed regarding the industry in all its branches. The tariff issue is not 
discussed in the Eeport; but in view of the conspicuous position the sugar 
question holds in tariff discussions, the comparative results now disclosed furnish, 
in the view of the Commission, basic facts that are bound to receive consideration 
in determining appropriate rates of duty. 

Opinion in American sugar circles indeed claims the Eeport as an effective 
answer to the assertion that the domestic cane industry does not need the 
protection afforded by the present Customs duty in periods of low prices. The 
removal or appreciable reduction of the present tariff rate, which almost exactly 
equals the difference between the cost of Hawaiian and of Cuban sugar, would 
make it impossible for Hawaii to compete under normal conditions in the only 
market open to her. And what applies to Hawaii is even more imperative in the 
case of Louisiana and Porto Eico, where the manufacturing costs are still higher. 

The chief comparisons established as a result of the investigation are briefly 
summarized by the Commission as follows:—* 

“ Natural conditions are most favourable in Cuba. There is no scarcity of 
fertile land suited to sugar cane; there is abundant rainfall; there is sufficient 
population to supply the labour needed, without the pressure of population upon 
land that leads to high land values and tends toward relatively small holdings. 
In Hawaii conditions are very different. Land suited for sugar cane is limited in 
area and high in price; deficient rainfall requires on most of the plantations 
expensive systems of irrigation ^ the use of fertilizers is necessary; and labourers 
from other countries must be induced to settle in the islands. Yet, by science 
and co-operation, these difficulties have been largely overcome; nowhere is the 
cultivation of sugar cane more intensively and successfully conducted ; nowhere 
is more efficient machinery employed; nowhere are accounts more carefully kept; 

and nowhere is the industry, as a whole, more skilfully directed. _ 

1W© hope In succeeding issues to give a more detailed summary of tlie chief features of 
this Report, treating each region separately.— Ed., J.8.J, 
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** These contrasting conditions are clearly reflected in the costs of production 
shown in this report. The acre cost of cane growing is high in Hawaii—four 
times as high as in Cuba, three times as high as in Louisiana, and twice as high 
as in Porto Eico. But intensive cultivation in Hawaii, largely with irrigation, 
gives yields twice as large as in any other regions considered. A high sugar 
content in the cane, and more effective machinery, combined with low factory 
expense, tend further to reduce the cost of production in Hawaii. As a result* 
sugar is produced in Hawaii at a lower cost per ton than in Louisiana, or even 
Porto Eico, but not at so low a cost as in Cuba. The difference between the cost 
in Hawaii and Cuba, however, is less than the import duty levied on Cuban sugar. ‘ 

** Porto Eico, in spite of its tropical climate and its proximity to Cuba, is 
under a serious handicap in sugar production. It contains comparatively little 
land suited to sugar cane, and much of the land is split up into small holdings. 
Irrigation is necessary in many parts of the island. Notwithstanding the low 
wages paid to field and factory hands, the labour cost is high. 

“In Louisiana, on the other hand, the climate is the most serious drawback. 
Land is fertile and well watered. The occurrence of frost, however, limits the 
growing season to nine months. The cane therefore never fully matures. The 
yield of cane per acre is accordingly small, and the sugar content of the cane 
considerably lower than in the other regions treated in this report. Effective 
work by the State experiment stations has failed to overcome these disadvantages. 
The short grinding season presents special difficulties in factory operations.” 


Manurial Experiments with Sugar Cane in the 
Leeward Islands.* 

The perfoimiance of extensive manurial trials has, together with experiments 
with varieties, constituted an integral part of the sugar cane experiments conducted 
in the Leeward Islands since their first inception in 1891—a period of 25 yeai’s. 
During the earlier part of this time the trials were confined to the Government 
Experiment Station at Skerretts, Antigua, but in the year 1889 they were extended 
to include trials carried out on fields situated on estates in Antigua and St. Kitts, 
in the same manner as the experimental comparisons with cane varieties, thereby 
affording as near an approach as possible to agricultural conditions in actual 
practice. 

At the outset of these experiments no precise infoiraation was available 
concerning the manurial requirements of sugar cane when grown under the 
conditions obtaining in the Leeward Islands. Actual planting practice was 
founded on the experience of cane growers obtained over a long period of time, 
but lacked the definite authority conveyed by a systematic investigation of the 
circumstances of the case. 

The result of 25 years’ continuous experimentation along carefully defined 
lines has been definitely to set at rest many queries and speculations. 

The presentation of data obtained in this way yeai* after year must inevitably 
evince a considerable degree of sameness, but it is to be remembered that work of 
this description necessarily occupies a considerable length of time, since it is only 
by numerous repetitions of each experiment that reliable results can be achieved. 

1 The difference is given as 0-978 cents per lb.; the duty as 1*0048 cents. 

> Extracted from “Sugar Cane Experiments in the Leeward Islands: Report on Experi¬ 
ments conducted in Antigua and St Kitts in the Season 1915-16,” compiled by the Imperial 
Department of Agriculture for tlie West Indies. 
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At this present juncture definite answers have been returned to many of the 
most obvious queries; at the same time certain other questions have arisen as the 
outcome of former lines of work, and to the solution of these, future activities 
will require to be directed. Below will be found a summary of the conclusions 
already arrived at, together with a concise indication of those lines requiring 
further elucidation. 

Results achieved in Manubial Experiments. 

At the time when manurial experiments with sugar cane were first commenced 
in the Leeward Islands, it was commonly thought that the dressings of pen 
manure, which were, according to common practice, applied to fields of plant 
canes, might profitably be capable of being supplemented by appropriate dressings 
of artificial manure. Colour was lent to this view by the results obtained in 
similar trials in Barbados, and accordingly, after a number of preliminary 
experiments had been conducted at Skerretts between the year 1891 and 1897, a 
series of trials was laid out with a view. to ascertaining whether addition of 
artificial manures to fields of plant canes which had already'received a dressing of 
pen manure at the rate stated, could with advantage be made. 

This original series of experiments with plant canes comprised 33 different 
experiments each in duplicate, conducted on fields situated on estates in Antigua 
and St. Kitts; they were inaugurated in 1899, and at the end of the year 1907 it 
was found possible to return a definite answer to the query involved, namely, that 
if a dressing of pen manure at the rate of 20 tons per acre was applied to fields 
of plant canes, supplementary dressings of either pen manure or combinations of 
the ordinary artificial manures did not produce increases of yield which were 
remunerative. This result supplied an answer to a very important query, and 
has been accepted as a reliable guide in practice by planters. 

Careful consideration of the results and of the factors attending the growth 
of the cane in the Leeward Islands showed that the limiting factor involved in the 
production of the cane crop was the water supply available for growth. 

Under the conditions obtaining throughout the cane-growing area, the crop 
is entirely dependent on the rain which falls during the season for the necessary 
water t() maintain its growth, with the reservation that in cei-tain favoured districts 
the rainfall might be supplemented by seepage water from higher levels. Con¬ 
sideration of the water supply available in this way in relation to the transpiration 
ratio of the cane plant rendered it clear that the limiting factor of the water 
supply inhibited the absorption of more than a certain amount of plant food, and 
that in consequence, manuring beyond a certain limit was of necessity ineffectual 
under these conditions. It appeared that under average circumstances in Antigua 
and St. Kitts, a dressing conveying about 20 tons of good pen manure per acre 
provided a store of plant food sufficient for the requirement of a good crop of plant 
canes such as experience denotes as capable of being produced under the conditions 
in question, together with a crop of first ratoons and possibly second ratoons, 
provided that, as is the cuiTent practice throughout the colony, the trash is 
returned to the land after each crop has been reaped. If, however, the available 
water supply could be increased and regulated by supplemental irrigation, the 
position would be altered. 

During the progress of these experiments collateral work in the laboratory 
i^nd the field demonstrated that, as has also been found by investigators in other 
parts of the tropical world, on the maintenance of an adequate supply of organic 
matter in the soil the retention of a high degree of fertility is largely dependent. 
It was shown that at the high temperature prevalent in the soils of West Indian 
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islands, the decay of organic matter proceeds with extreme rapidity when compared 
with conditions governing agricultural operations in more temperate climates. On 
the maintenance of an adequate supply of soil organic matter depends not only 
the existence of that particular mechanical condition of the soil usually reten-ed to 
as tilth, but also the maintenance of the various biological activities of the soil in 
a suitable condition. In consequence it appears that the regular supply of organic 
manure must be regarded as an essential if fertility is to be maintained, and that 
the most satisfactory manner of applying this consists in dressings of well-rotted 
pen maniire at the rate of about 20 tons per acre. 

In any agricultural community, especially if conditions are not at times very 
flourishing, the production of sufficient cattle pen manure to enable a dressing to 
be given to every field of plant cane on an estate may sometimes prove a matter 
of difficulty, involving as it does the investment of capital in a large number of 
stock, together with the attendant anxiety and expenditure incident to their 
maintenance. In the course of these reports, therefore, attention has been 
directed to the most economical metliods of prepaiing and conserving pen manure, 
and the manner in which other organic material may be utilized to supplement 
existing supplies. 

Of recent years, with a view to obtaining definite and practical information 
on this point, a further series of trials with plant canes has been inaugurated with 
the object of ascertaining what combination of artificial manures could be most 
satisfactorily substituted as a temporary expedient for a dressing of pen manure, 
in the hope that such knowledge would assist in working out a definite system of 
manuring sugar estates, whereby every field of plant cane on an estate could 
receive some manurial treatment each year, while the available organic manure 
by systematic handling in this way could be made to go as far as possible and 
render the most efficient service. 

In relation to ratoon canes, continuous manurial experimentation over a 
period of 14 years showed clearly that early applications of quick acting nitro¬ 
genous manures such as nitrate of soda, sulphate of ammonia, and nitrate of lime, 
conveying doses of nitrogen at the rate of 40 lb. per acre, were of considerable 
benefit under average conditions. Investigation has shown that such dressings 
must not be regarded so much as a manuring but rather as plant stimulants, which 
enable the cane plant to resume its normal functions after the reaping of the plant 
cane crop, and to avail itself of existing reserves of plant food in the soil. 

The experiments showed that the effect of such dressings was best seen in 
seasons of normal rainfall, or when precipitation is above the average; in dry 
years the applications were not as a rule profitable. Furthermore, in accordance 
with the law of diminishing return, a limiting value for the price of sugar also 
existed in relation to the profitable nature or other^se of the application. 

A number of interesting minor points have further been elicited in relation to 
these experiments. Chief amongst these may be cited the very remarkable result 
obtained in the application of phosphatic manures, which, as the mean of very 
many experiments both on plants and ratoons, shows that under Leeward Islands 
conditions practically no increase of yield follows the application of phosphatic 
manures. It would seem that the soils of these islands are normally supplied 
with sufficient reserves of phosphoric acid to meet the requirements of the cane 
crop; but the further elucidation of this point would probably be worthy of 
careful study. 

The effect of large and small dressings of lime has also been studied from 
time to time, and as the upshot of these investigations, it would appear that under 
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the ordinary range of conditions, small dressings of lime, applied with the object 
of neutralizing possible acidity and promoting nitrification, are of but little 
benefit; on the other hand, heavy dressings of calcium carbonate on clay lands 
have been shown to be markedly beneficial. 

It has also been shown that applications of artificial manures to plant canes 
and first ratoons may exert an appreciable residual effect on the returns experienced 
in the succeeding crops of first ratoons and second ratoons respectively. 

In the earlier years of the experiments it was customary to crush the canes 
obtained from each manurial plot and analyse the juice, expressing the results in 
terms of sucrose, lb. per acre, but a suiwey of the results obtained clearly showed 
that, under the Leeward Islands conditions, the action of the manures had little 
or no effect on the composition of the juice of the canes. In consequence, in 
1904 the analysis of the juices from canes reaped in the manurial experiments 
was abandoned, and since then the results have been expressed in terms of tons 
of cane per acre. 

Attention has been directed to the effect of intortillage on ratoon canes after 
reaping as plants, and experience has shown that, provided that such iiitertillage 
is performed in the moderately early stages of growth, beneficial results will 
accrue therefrom. 

A further point which has received attention deals with the application of 
exhausted molasses to cane lands with a view to increasing the activity of soil 
organisms of Azotobacter type, as the result of the addition of saccharine matter 
to the soil. The results indicate that such applications are of little or no value in 
the case of ratoon canes; in relation to plant canes, it seems possible that increases 
of a larger character may be encountered. In any case, however, the growing 
importance of waste molasses as a source of industrial alcohol renders it improbable 
that this method of employment will find any markedly profitable application in 
the future. 

At this present time the manurial investigations in progress mainly concern 
themselves with practical investigations relating to the manuring of plant canes. 
It is contemplated in the immediate futiire so to modify the method of experi¬ 
mentation as to eliminate a number of experiments on points which have been 
fairly clearly elucidated, and by concentrating on the essential features which 
have emerged, to secure by means of an increased number of repetitions of each 
experiment in each season, a more rapid accumulation of results. 

Finally, the question of the effect of the continued application on one 
particular form of manurial treatment of individual soils is receiving consideration, 
and in St. Kitts a permanent manurial experiment station has recently been laid 
down on which it is hoped, by continued repetition of each experiment over a long 
term of years, to arrive at definite conclusions in this respect. 

The Royal Commission for Sugar Supply are understood to have bought a considerable 
quantity of the new Java crop, the bulk of which will be direct consumption quality. 
Much depends on their ability to get this sugar shipped safely to this country; but it may 
he assumed that the necessary arrangements will be made. 

M. Saillari), director of the Laboratory of the Syndicat des Fahricants de Sucre de 
France, has been commissioned by the Minister for Havitaillement to undertake the task 
of visiting the sugar factories in the sones recently freed from enemy occupation and 
ascertain how soon it will be possible to restore them to fuU working order. His report 
when ready will be submitted to the Minister. 
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Experimental Work in Porto Rico. 

Report for the Year 1915-16. 

General. 

The report of the Director of the Eio Piedras Experiment Station (Mr. W. V. 
Tower) for the year, ending June, 1916, states that the period under review was 
a very satisfactory one for most of the agriculturists of Porto Bico. Conditions 
had been such as to make for very high prices for sugar, with the result that there 
was a great extension of the area planted to cane. This had, however, one bad 
result in that the extensive plantings made impossible any proper cultivation 
methods,* and it subsequently became apparent that in many cases the increase in 
area would be offset by a decrease in yield. Intensive methods are very necessary 
to obtain satisfactory crops from the average Porto Eicau soil. 

Molasses and alcohol, by-products of sugar manufacture, have shared in the 
prevailing high prices; larger quantities than in normal years have been produced 
and in large part exported to foreign countries. And, as a still further by-product, 
one concern is making a fertilizer ingredient high in potash from the molasses 
residue left after distillation. 

The year has been a very profitable one to the Experiment Station, and 
progress has been made along all lines of research. Some 50 acres were under 
cane, and about 4433 seedling canes were kept under observation. Besides a 
quantity of experimentally-grown cane which was sold, the Station produced 
300 tons of cane seed for free distribution. 

A very impoitant phase of the Station staff’s activities consisted of trips of 
inspection to practically all the centrals and many of the colon os, where studies 
were made of field conditions, varieties grown, cultivation practices, fungus 
diseases, and insect pests. Improved agricultural methods were advocated and 
control measures recommended for the insects and diseases. 

Cane Breeding. 

Under the supervision of the plant breeder, Mr. H. B. Cowgill, work has 
been continued on the projects in cane plant breeding, and has received the 
greatest attention, especially with a view of getting hybrid canes; here considerable 
success has been attained, the cross-pollination of certain varieties so as to get 
canes of known parentage having resulted in the production of some good strong 
seedlings. In the course of experiments it became evident that certain varieties 
when used as parents would produce very much better seedlings than others, so 
as the male or pollinating parent has as much effect on the progeny as the female, 
steps were taken to keep the pollen parent under control. To quote Mr. Cowgill, 
“for this purpose a method was given a trial which aimed to exclude all foreign 
pollen from the stigmas of the female parent cane. It consisted of bringing 
together in an enclosure, or bag, of cloth the tassels of the two varieties it was 
intended to cross. On account of the nature of growth of the cane it was necessary 
to support the bag in a vertical position, and to insure that it remained extended, 
in order that the fragile tassels within be not broken. This was done by securing 
a wire hoop at the upper and lower end of the bag and supporting the whole by 
means of a bamboo pole, with cross-bar, planted firmly in the ground. The 
tassels had to be tied in position within the bag. Besides insuring greater purity 
of the pollen, this method had the additional advantage that it enabled one to 

1 In one instance observed, a colono*t field had not been ploughed even once, the cane 
having been planted In shallow holes scraped out of very hard soil that could only with 
difficulty be loosened with a knife. 
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utilize varieties not growing in close proximity. The pollinating tassel can be 
cut from the cane and carried to the variety it is desired to use as a female parent. 
It should be cut with a long stalk or stem, the end of which should be placed in a 
bamboo joint partly filled with water, so that it may be kept alive for one or more 
days. It was usually necessary to renew the pollinating tassels two or three 
times. By the method above described about 1000 seedlings were produced in the 
past year, one tassel alone 3 rielding over 1000 seedlings. The varieties used were 
Crystalina, as female parent, and Demerara 109, as the pollinating parent. The 
former is one of the beet of the older varieties of cane, while the latter is a vigorous 
seedling variety, which has a good deal of disease-resistance. The fact that the 
Crystalina cane is almost completely pollen-sterile was an advantage, for otherwise 
the flowers would have been, to a large extent, self-pollinated, and cross-pollination 
practically prevented. There is still some possibility that some of the young canes 
resulted from self-pollination of the mother variety, but the extent to which this 
could have occurred would be sufficient to produce only a very few seedlings.” 

Besides this improved method of cross-pollination, there were others where 
no attempt was made to control the pollination. Thus Otaheite was crossed with 
B.347 and produced canes fairly uniform in appearance which showed in many 
instances distinct resemblances to one’ or both of the parent varieties. Again, 
Otaheite was crossed with B.3412, employing a slightly different method, which 
consisted in tying in position single tassels of the two varieties; here there was 
considerable resemblance to both parents, but it was strongest for the male. In 
colour, habit and character of buds the seedlings were more like B.3412, while in 
size of stalk and number of stalks per stool they resembled more closely Otaheite, 
the female parent. Finally a cross of Crystalina with D.109 (male), performed 
similarly to the test just mentioned, gave seedlings which resembled the male 
parent strongly, especially as to colour and shape of buds. 

On the whole, the results of the cross-pollination work were very encouraging 
and there now seems to be no reason to doubt but that it can be successfully per¬ 
formed and hybrid canes be produced in sufficiently large numbers. 

The work of supplying the sugar estates with seedling canes of foreign variety 
tested on experimental plots of the station has continued, and, as mentioned above, 
over 300 tons was distributed. It has been shown that while these varieties differ 
considerably in their characteristics and requirements they are in general more 
vigorous and healthy than the local varieties. Amongst them was B.208, the 
demand for which was greater than the supply. Its popularity was due to the 
fact that it yields a juice of higher sucrose content than other canes, but since it 
suffers badly in case of drought, lack of fertility, or poor cultivation, it will, in the 
opinion of Mr. Cowgill, probably be a failure unless favourable conditions can 
be supplied to it. Other varieties supplied which deserve special mention, owing 
to their comparative success, were D.117, a general purpose cane, B.3412, Seely 
Seedling, and D.109. In variety tests undertaken by the Station, the following 
Barbados canes gave good results: B.7245, B.3405, and B.1809. 

Fertilizer experiments so far conducted have established that in general the 
cane responds best to fertilizers containing a relatively high percentage of avail¬ 
able nitrogen, and that phosphoric acid is usually second in importance, while 
potash is usually least essential. But in some cases, especially with new soils^ 
there is enough of the fertilizer elements in available form present in the soil, so 
that no increase in yield is obtained by using fertilizers, or else the increase is too 
small to be profitable. Information on these points can be obtained with most 
certainty by conducting carefully-planned plot experiments. 
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Cank Diseases. 

During the year under review heavy loss from cane diseases was experienced 
in Porto Kico ; it was the result of an accumulation of disease due to a combination 
of climatic and cultural conditions, rather than to any epidemic outbreak. It was, 
however, serious enough to give rise to some apprehension, and early steps were 
taken by the Station staff to advocate remedial measures. Most of the fields 
attacked belonged to small owners or “ colonos.*’ 

Root disease giving rise to Odontia Sp, was very common among the infected 
fields; there was also found fungus disease like CoUetotrichum falcatumy Melan^ 
conium sacchariy Dijdodia cacaokolay and others. No certain trace of Marasmui$ 
Bacchari was, however, found. The principal causes for the prevalence of disease 
were three-fold : unfavourable weather conditions, there having been a sustained 
drought, which undermined the resistance of the canes ; unsatisfactory cultivation 
of fields pressed into service for increased acreage of cane, no adequate ploughing 
or subsequent weeding and cultivation being in many instances given; and finally 
too great a dependence on old types of cane which had apparently degenerated. 
This last point was clear from the fact that the most susceptible canes to disease 
were the Otaheite (locally known as hlanca) and the Cavangerie or rayada. 

Various measures of control are advocated by the Experiment Station to suit 
Porto Rican conditions. The proper preparation of the land before planting, 
especially if it was previously pasture, is insisted on ; the substitution of new and 
improved varieties which are more disease-resistant and the planting of clean 
healthy seed in disease-free soil is urged on the attention of planters. As regards 
methods of cultivation, stripping and tiashing, though in theoiy they are of 
assistance in control, are condemned by the Station authorities as giving rise to an 
actual falling off in yield, while they would not pay in practice for the money 
expended. The burning of the trash is also condemned as tending to destroy 
useful insect parasites and deprive the soil of valuable humus, while it fails to get 
at the bulk of the root disease which is below the ground; and moreover many 
leaf diseases are not checked in the slightest degree by burning. 

Entomology. 

The work of the entomological department under the supervision of Mr. Q. N. 
Wolcott has included the inspection of all plants, seeds, and nursery stock 
brought to Porto Rico, and the enforcement of quarantine against noxious insects 
and plant diseases from the United States and other countries; the continuation 
of white grubi investigations; and the making of observations on the abundance 
of Diatraea aaccharaliSy the moth stalk-borer of sugar cane, in all parts of the 
island where cane is grown. The />. BuccharaJis was more abundant during the 
year under review; and it was the almost universal experience that cane planted 
on new land was more heavily infested with the borer than that on land that was 
in cultivation the previous year. Hence the great extension of land in sugar is 
probably responsible for a large part of the higher infestation. 

Mr, Wolcott’s conclusion is that the only cheap and practical measures of 
control of this borer are (1) not to bum trash in fields to be ratooned; (2) to 
select seed in the field where it is cut and to destroy immediately any borer- 
infested seed that is discarded in the field when planting. 

The Paris green-flour mixture which has been so successfully used in con¬ 
trolling the changa in tobacco fields has also been tried out in canefields and 
given 100 per cent, efficiency. This mixture consists of 3 per cent. Paris green 
added to 97 per cent, of a flour high in gluten, and is dusted round the plants in 
the fields by means of cheesecloth bags. 

iTlie larvae of all injurious iScarahaeid beetles are popularly known as “white grubs.” 
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The Increase of the Coefficient of Purity 
caused by Clarification. 

By H. PELLET. 

I have read the letter from Mr. Sorensen in the June issue of the International 
Sugar Journal in which he says that from a mixed juice of 83*5° purity he 
obtained a clarified juice of 86*1° purity by adding only milk-of-lime to neutrality 
and heating to 108° C. This result is interesting, but to make it more convincing 
completer analyses of the juices should have been given, so as to observe, for 
example, the behaviour of the reducing sugars before and after heating to the 
temperature stated. 

It would also have been desirable to know whether the analyses of the juices 
had been effected before passing them through a fine filter-cloth in order to retain 
all matter in suspension, since clarification comprises both the physical and the 
chemical effects. 

Thus it has been demonstrated that if cane juice be passed through a close 
filter-cloth quite a large quantity of fine bagasse is retained, and further that if 
this juice be passed several times through the deposit held by the cloth, a fairly 
large quantity of soil (of which there is always more or less introduced with the 
stalks) may also be retained. Now the analyses of two juices, one unfiltered and 
the other filtered, do not give the same purity, and the difference will vary with 
the amount of dirt retained. 

Moreover, the action of the lime is more or less efficient. According to what 
the author has been able to observe during the past 22 years, and from the results 
obtained in Java factories in which control is seriously carried out, it is rare to 
find defecation bringing about no real increase of the purity value, although some¬ 
times, oven after liming and sulphiting, one may have juices that filter more or 
less well, and that are more or less well decolorized, yet have a purity 0*2° to 0*5° 
lower than the raw juice treated. 

It should be admitted that with very impure juices liming and heating must 
bring about an appreciable purification in consequence of the large quantity of 
matter precipitated. For example, in the Madjenang factory in Java during the 
1916 campaign, when the cane had only 7*39 per cent, of sugar, the mixed juice 
had a purity of 68*4'*, which rose to 70*3® after clarification, and became 69*5° in 
the syrup. 

During the same campaign in Java 72 factories operating simple defecation 


gave the following figures:— 

Degrees. 

Purity of the mixed juice .. .84 1 

,, ,, clarified juice.86*9 

Difference. 1*8 


But this increase of purity included both physical and chemical clarification, 
which latter only is here interesting for the deduction of the real effect. As to 
sulphi-defecation, for 53 factories the returns were:— 

Degrees. 


Purity of the mixed juice.84 6 

,, ,, clarified juice. 85*6 

,, Bvrup . ..87 9 


i Page m . 
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And here the same observation may be made as above. Lastly, for the 
20 sucreries using the carbonatatioii process, the values obtained were:— 

Degrees. 


Purity of the mixed juice.. .. .. 86*4 

,, „ carbonatated juice . 88*1 

Difference . 2*7 

Purity of the syrup. 88*8 


It is quite natural to observe that carbonatation increases the purity of the 
juice by (including that brought about by physical clarification); but it would 
seem difficult to admit a rise of 2*6^ for a juice treated solely by simple defecation 
and heated to las'" C. 

There is a point, rather a particular one, to which the attention of sugar 
factory chemists should be brought, and this is the rapidity with which the mixed 
juice deteriorates, while clarified juice limed and heated and perhaps superheated 
keeps much better. 

It may thus happen on keeping some mixed juice the same length of time as 
some clarified juice before carrying out the analysis that the former may become 
a little changed, though the latter remains unaltered. Then on comparing the 
purity, a value is calculated which is not exact, on account of the deterioration of 
the mixed juice. Even with the addition of certain preservative substances, one 
cannot be certain of preventing the alteration of the juice owing to the trans¬ 
formation of the sucrose into reducing sugars by the influence of invertase which 
is contained in all cane juices and decomposes the sucrose quite rapidly even in 
the presence of chloroform, salicylic acid, thymol, formaldehyde, etc. 

It is for this reason that in analysing juice before and after clarification it is 
interesting to determine the reducing sugars (per cent, of the sucrose); for it is 
quite evident that by’’ simple defecation using lime in a neutral liquid the reducing 
sugars are not destroyed. After taking the samples in the most convenient 
manner, it should be found that the mixed juice has the same content in reducing 
sugars (per cent, of the sucrose) as that clarified by simple defecation or by sulphi- 
defecation. When using carbonat’ation, on the other hand, the reducing sugars 
may diminish 10-40 per cent, according to the conditions under which one may 
be operating the process. 

It may be remembered that we have already made some observations upon 
articles in which it was asserted that between the juice entering and that leaving 
the evaporators there is a loss of reducing sugars, which it was endeavoured to 
explain. This subject was brought to the attention of our eminent colleague 
Dr. H. 0. Peinsen Geerligs, who accordingly instituted careful control experi¬ 
ments throughout two campaigns in Java. It was recognized that the reducing 
sugars do not diminish during concentration, and that in good working the 
amount that one should find in juice and syrup (per cent, of the sucrose) is identical 
though there may sometimes be a slight increase in the syrup. However, it has 
now been found that there are some cases in which the syrup may really show a 
slight diminution of apparent reducing sugars, and this is a question to which 
the writer will specially return on another occasion. 

During 1916 the potash output of the United States was 9720 short tons, of which 
3994 tons were produced from natural salts and brines, 1860 tons from alunite and silicate 
rocks, 1666 tons from kelp, 412 tons from wood ashes, 1846 tons from molasses distillery 
vinasse, and 63 tons from miscellaneous organic sources. 
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Geographical Distribution of the Rind Disease of 

Sugar Cane. 

By JOHN R. JOHNSTON.* 

Formerly Pathologist of the Insular Experiment Station. Porto Hico. 

United States, —The rind fungus {Melanconium sacckari) was reported by 
Dr. Stubbs in the Louisiana Planter for May 21st, 1910. Edoerton* repoi*ted 
it as occurring only on seed cane. H. E. Fulton, formerly of the Louisiana 
Agricultural Experiment Station, sent to Washington specimens of Melanconium 
sacchari on cane. This was sent from New Orleans on October 19th, 1907, 
About 1905 Dr. Erwin F. Smith was growing cane in the greenhouses in Wash¬ 
ington, D.C., for studies on the gumming disease. On much of this cane Melan- 
conium sacchari appeared. In the summers of 1911 and 1913 more cane was 
grown in other greenhouses in Washington, and on this cane appeared much of 
this disease. Further than these notes there are no records of the occurrence of 
this disease in the States, with the exception of the author’s notes. These latter 
report its occurrence in Florida, Georgia, Louisiana, and Texas. 

Cuba. —The fungus was reported as common on dead canes, leaf-sheaths and 
dead leaves that had been kept in a moist place and also as frequent on dead or 
injured parts of living canes, by Horne and Cooke. ^ The winter has also seen 
this disease on standing cane at Nipe Bay, Cuba. 

Jamaica.—Trululla sacchari E & E identical with Melanconium sacchari was 
sent from Westmoreland County, Jamaica, and reported on by Cockerell^ in 
1891-93. Fawcett^ in 1895 reported the rind disease due to Mehmconhtm sacchari 
to be common on certain estates, especially in cane tops affected by the moth- 
borer. 

Sajito Domingo. —The author reported the rind fungus common in most of the 
cane districts of this island in 1913. 

Porto Pico. —Cane diseased by Melanconium sacchari was sent from Porto llico 
to the United States Department of Agriculture in Washington in 1906 (P) and 
was identified by the writer. Tower reported the fungus present especially on 
the south side of the island. Fawcett* the following year reported it, stating 
that it was very common on the east end of the island. In the report of the 
writer® for 1910-1911 the fungus is said to be prevalent all over the island. 

Barbados. — Bovell^ reported in 1895 in regard to the rind fungus that ** in 
many instances so badly has the disease attacked the canes that instead of an 
acre giving from two to three hogsheads of sugar it will require many acres to 
give one hogshead.” 

1 III Journal of the Boardof Vommluioncrs of Agrtciilture. Porto Hico, I, 1,1917. Here abiidged. 

sEoekton, C. W.—Some Sugar Cane Diseases Bui. No. 120, La. Agric. Expt. Sta, July, 
1910, p. 16. 

^ CooKK, M T., and IIokne, W T.—Insects and Diseases ol Corn, Sugar Cane, and Related 
Plants Bui. 7, May, 1907, p. 25. Estaciart, CaUr, Apron de Cuba. 

♦ COCKERKLL, T D. A.—A New Fungus on Sugar Cane. Journ. Insii. Jam. Vol. 1,1891-1S93, 
p. \m. 

' Fawcett, W.—Report on Disease in Sugar Cane. Bui. Bot. Dept. Jam, n. s. Vol. II, 
No 8, pp. 165-167, 1895. 

6 Tower, W V —Kept of the Entora and Path., An. Kept of the P. R Expt. Sta. for 
1907, May 4th, 3908, p, 37. 

^ Fawcett. G L.— Report of the Plant Pathologist, An. Kept, of the P. R. Agric. Expt. 
Sta, for 1908, j)?. 34-5, 1908. 

* JOHNSTON, J. R.—First Report of the Pathologist. Year Book of the P. R. Sugar Grower s 
Asso., year 1910-11, pp. 61-74. 

• » Bovell, John R.— Report on the sugar cane fungus {Trichomhscria sacchari) at present 

existing In the island. In sugar cane disease in Bai’bados Kew Bull. Nos. 100-101, 1895. 
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South' in 1909-1910 reported this fungus as always present on dead canes 
which are dry. 

British Guiana ,— Harrison and Jenman* stated that until early in 1894 
the canes in British Guiana appeared to be quite free from fungoid disease, 
although the fungus Trichoaphceria sacchari could be found in greater or less 
abundance on dead canes and on the dead parts of dying canes in probably every 
field in the colony, but in February, 1894, they noticed that several varieties of 
seedlings were affected with rind fungus. Specimens of this fungus on cane were 
received from both Demerara and Essequibo. 

Other English Colonies in the West Indies, —Professor Harrison [l,c,) visited 
Trinidad, St. Vincent, Barbados, Antigua, Grenada, and Carriacou and found the 
rind fungus present in all of them. South (Z.c.) reported as follows:— 

Bt. Vincent, —The rind fungus occurred to a considerable extent, but chiefly 
in fields of the Bourbon vaiiety of cane. 

Antigua, —The fungus was not prevalent, but cases were somewhat more 
frequent than formerly. It was often noticed in fields badly attacked by root 
disease. 

8t, Kitts ,—It was not observed to any extent. 

Nevis ,—It was observed on some estates. Seedling cane B147 was always 
more subject to attacks than any other variety. 

Argentina, — Engler and Prantl^ record Melanconium sacchari Massee on 
cane in Argentina. 

Prillieux and Delacroix^ record the fungus in Mauritius. 
In an article entitled La Maladie de la CtDtne in La Sacrerie Indtgenie et Coloniale, 
pp. 361-3G3, vol. vii, 2d. semester, 1894, is correspondence between Thistleton- 
Dyer, of Kew, and M. W. Scott, of Mauritius, and discussion of the rind disease 
caused by Melanconium sacchari. The Melanconium form was found to be very 
abundant. Massee records it from Mauritius in 1894. 

British India,—Melanconium sacchari is stated by BuTLER-* to be rare in 
British India. It is also reported from India b}’- Massee.^ Barber^ also records 
the fungus from India 

Tonguin. —The fungus was reported in this part of Indo-China by Prillieux 
and Delacroix (Z.c.). 

Java, — Went^ describes its appearance in Java. His description in the 
Annals of Botany ^ is such, however, to lead one to suspect that he did not have 
the West Indian Melanconium sacchari, Thistleton-Dyer’ ®, in discussing the 
subject, thinks he had a very different fungus. Went describes black spherical 


1 South, F \V —Rei>ort on the prcvaleiico of some pe^ts and diseases in the West Indies 
for the year 1909-1910. IP. / Bui, Vol. XI, No. 2, pp 74-75, 1911. 

2 Harhison, .T, B , and Jenman, G 9.— Sugar Cane Diseases. In report of the agrlcul” 
tural work on tlio hot. gardens for the years 189.3-4-5 Br. Guiana, 1897, pp 98 - 104 . 

s Engler and Prantl —Die naturlichen J^anzenfamilien, Fungi, Vol I, pt. 1, pp. 403-5 
* PmuLiEux and Delacroix.— nne maladie de la canne a sucre produite par le Coino- 
thyrium melasponim (Berk.) Sacc. Bui, Soc Myc. de France, Vol. XI, p. 75, 1895. 

T , J'-Fungous Diseases of Sugar Cano in Bengal. Bot. Ser. Vol. I, No. 3, 

July, 1906. Memoirs of the Dept of Agric. In India. 

6 Massee, G.--Sugar Cane Diseases in the Old World. Kew. BuL, p. 81, 1894. 

^Barber, C. A.—Sugar Cane in the Godavari and Ganjari districts. Dept, of Land 
Records and Agric , Madras. Vol. II, No. 43, 19oi. 


•Went, F. a. F. C.—Notes on Sugar Cane Diseases. Annals of Bot. Vol. X, pp. i85-eM. 

Sugarcane Disease ol Uie West Indies. Amalt of 
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conidia as being connected with the Melanconium with which he was working, and 
no one else has as yet published a description of such a form. He mentions 
chlamydospores, so that it cannot be certain just what Went had, although these 
were also found by Howabi). * 

Natal. —Fttller* reported in this colony a fungus on sugar cane supposed 
by him to be Strumella saccharic which, as we have seen, is identical with Melan^ 
conium sacchari. 

Queensland. —The first description of Strumella sacchari was by Cooke ^ 
from a specimen received from Queensland. Tbyon^ also records the occurrence 
of the rind disease in this country. 

New South Wales, —CoBB^ reported Strumella sacchari as occurring there. 

Hawaii. — PERKlNS^in 1904stated that ‘'nearly a year ago, ... an unusual 
outbreak of some parasitic leaf-fungi was noticed, and this was shortly followed 
by a similar spread of fungous diseases affecting other parts of the cane. It must 
not be supposed that these fungi are new to this country; they have been known 
to us for at least some years sporadically, but are not epidemic. The present 
epidemic is clearly due to the abundance of the leaf-hopper. 

“ At present by far the most widespread and injurious of these diseases is the 

so-called Bind Disease.On examining the stripped stem of young cane, I 

find that the fungus has already attacked this severely.Whole fields of 

cane are simply saturated with the spores of the fungus.*' 

CoBB^ in 1990 stated that he had “ noted the presence of rind disease in suffi¬ 
cient quantity to call for remedial action.’* Lewton-Brain^ described the rind 
disease and the loss caused by it in 1907. Cobb‘\ writing again in 1909, said that 
in many fields, especially ratoon fields of Lahaina cane, it was common to find the 
sheaths of the “ lalas ’* (shoots from the top of the cane) attacked by rind disease. 
“ I have seen fields of this kind in which nearlj' every lala showed the spores of 
rind disease issuing from the sheaths of its lowest leaves, and when the higher 
leaves were pulled away it was evident that these, too, were attacked and in the 
first stages of the disease.” 


According to Treasury minutes recently published, purchases of sugar by the Royal 
Commission on Sugar Supplies to the extent of £1,000,000 were authorized on May lOlh 
last, while on June 7th arrangements were made for financing additional transactions, 
involving an outlay of £2,000,000. 


The “German-American Sugar Company” of Bay City, Michigan, has recently 
changed its name to “The Columbia Sugar Company.” Another change of name is 
reported from Canada where the town of Berlin, the venue of the Dominion Sugar Co,, is 
henceforward to be known as Kitchener. 

1 IIowAKD, A—On Some Diseases of Sugar Cane in the West Indies. Annals of Hot 
Vol XVII, pp. 373<412, 1903. 

* Fuller, C.—Sec. Kept of the Govt. Entom. Nat. Dept. Agric., 1901, pp. 72, pis. 3, figs. 23. 

» Cooke, in Grevillea Vol. XIX, p. 4/>. 

♦ Tryon, H—Some Obstacles to the Successful Cultivation of Cane. Queensland Agric. 
Jonm. Vol. IX, p. 85, 1901. 

5 Cobb, N. A.-^Agric. Qaz., New South Wales. Vol. IV, pi. 10, pp. 777-857, 1893. 

« Perkins, R. C. L—On some diseases of sugar cane. Hawaiian Forester and Agriculturist- 
Vol. I, No. 4, 1904, pp. 80-84. 

7 Cobb, N. A.—Fungus Maladies of the Sugar Cane. Bui. No. 6, Haw. Sugar Planters 
Asso., 1906, 106-110. 

« Lkwton-Brain, L.—Rind Disease of the Sugar Cane. Bui. 7, Haw. Sugar Planters 
Asso 1907 

^COBB, N. A.—Fuugus Maladies of the Sugar Cane. Bui. No. 6, Haw. Sugar Planters’ 
Asso., 1909, pp. 39-40. 
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Obituary. 


ALFRED CHAPMAN, M.lnst.C.E. 

We regret to announce the death of Mr. Alfred Chatman, M.Inst. C.E., 
Director of Messrs. Fawcett, Preston & Co., Ltd., Liverpool, which occurred on 
the 11th July last. 

Alfred Chapman, who was born in 1839, and thus had attained the ripe age 
of 78, was the son of the late James Chapman, Commander, E.N.; he started his 
professional life by serving two years as apprentice in a Preston foundry, and then 
entered the Phoenix Foundry of Messrs. Fawcett, Preston & Company, Liverpool. 
In 1861, after one or two trips abroad, he joined his brother in Cuba as a 
consulting engineer, and while there obtained the practical and theoretical 
knowledge of multiple effect evaporation of sugar, which was to serve him in 
such good stead in later years. After a visit to Egypt in 1870 to design and 
constmct two large sugar factories for the Khedive Ismail Pasha, he in 1872 
joined the firm of Fawcett, Preston & Company as a partner, and thereafter took 
an active part in the technical management of the business, which continued till 
the time of his death. 

He was a most genial man, and an exceedingly clever engineer. He was the 
first to introduce (in 1875) the system of central condensation in connexion with 
vacuum pans, while in 1888 he took out a patent for improving the circulation of 
juices in evaporators. Besides his well known sugar engineering work, he was a 
good writer on engineering and other subjects, and contributed to the Times and 
other journals; he was also the writer ot the article on “Sugar” in the 11th 
edition of Encyclopaedid Britnnnica. 


H. F. EASTON. 

We regret to record the death through accident of Mr. Herbert Fyfe 
Easton, which took place on June 24th when engaged on important experimental 
work for the Ministry of Munitions. Mr. Easton’s name was a familiar one to 
those engaged on beet sugar propaganda work in this country, and it was only 
three months ago that two contributions on the subject from his pen appeared in 
succeeding issues of this journal. 

His connexion with beet sugar only dated from 1913, as he was previously 
for some 17 years manager of explosives factories and made powder for the Boer 
War. In that year, however, he became secretary of the Anglo-Netherland 
Sugar Corporation and filled that position with eminent ability in spite of many 
difficulties. In 1914 he was sent to Cantley, where he had charge of the factory 
and all the Company’s operations, in addition to the position of secretary. Here 
he showed as great ability in factory management as he bad in the previous 
secretarial work. In 1915, owing to the Dutch embargo on beet seed, the Cantley 
factory had to close down, whereupon Mr. Easton, who was recognized as one of 
the leading authorities on explosives, left the Corporation to undertake national 
work under the Ministry of Munitions. It was when so engaged that he met 
with the fatal accident which cut short his life and robbed the country not only 
of a valuable war time expert but also one of our most enthusiastic pioneer workers 
in the cause of a British beet sugar industry. Mr. Easton, who was 50 years of 
age, had in the brief period of years he was connected with this branch of agri¬ 
cultural industry made a thorough study of its possibilities, and one of his latest 
appointments was as an expert adviser to the lately formed British Sugar Beet 
Growers’ Society Ltd., which has the new Kelham sugar factory in hand. 
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Spain, 


Sugar Production in 1916. 

The following statistics regarding sugar production in Spain in 1916 are taken from 
a report recently issued by the Director-General of the Spanish Customs as published 
in the Board of Trade Journal :— 

Cane fi'wyar.—The area under sugar cane cultivation in 1916 was approximately 1194 
hectares, the total yield of cane being 44,395 metric tons, and of unrefined sugar 4264 
metric tons. The 1916 production was 63,876 tons of cane and 6695 tons of sugar, and the 
1914 yield 72,321 tons, and 7376 tons respectively. The prices paid for the cane during 
the last harvest varied between 80 and 46 pesetas^ per metric ton delivered at factory 
During the season ten factories and six mills were working. 

Beet Sugar ,—The area under beet in 1916-17 season amounted to 54,315 hectares, the 
production being, up to 31st December last, 752,891 metric tons, and the yield of sugar 
82,212 metric tons. The total yield of the 1915-16 harvest was 723,667 metric tons of 
beet and 77,116 metric tons of sugar. Great variations in price have taken place, quota¬ 
tions ranging from 36 to 60 pesetas per metric ton. At the end of year 31 factories were 
working. 

Stocks .—The total stocks of sugar at Slst December, 1916, amounted to 84,662 metric 
tons, as compared with 89,366 tons and 143,618 tons at the end of 1916 and 1914 
respectively. 

Consumption .—The total consumption of sugar in Spain last year was 109,649 metric 
tons, as compared with 156,618 tons in 1916, and 126,426 tons in 1914. 


Publications Received. * 


♦A Short History of Sugar 1856-1916: a Warning. By George Martineau, C.B. 
Paper, 32-mo, 86 pp. (London: British Empire Producers* Organization, 
Kingsway, W.C.). Is. net. 

This timely booklet was written by our recognized leading authority on sugar 
economics at the special request of the British Empire Producers’ Organization, 
who wished to have a summary account of the sugar problem during the past sixty 
years, to enable a new crowd of students of this economical question (such as the 
war has brought in its train) to master with a minimum of trouble the chief points 
of history that bear on the subject. Mr. Maktinbau depicts in his usual lucid 
style and as briefly as possible the chief features of the story of the German domi¬ 
nation of the British sugar market before the war, beginning with the days 
before the Deluge, passing to the rise and progress of German competition in the 
sugar markets of the world which resulted in a practical monopoly of the British 
market, and finishing with the sad story of sugar during the war and some 
anticipations of the vital and urgent necessity for a complete revolution in our 
economic policy if British industries are to be defended in future against such 
state-aided hostile attacks from outside.” It has all been told at one time or other 
by him in our pages, during the past thirty or forty years; but the present 
epitom§ of it in this brochure is an opportune addition to the library of general 
economics in view of the .revolution in thought to which the present war ha^ 

given rise. _ 

126 pesetas «= £1. 

* Books and oilier Publications marked with an asterisk can be ordered if desired 
through Norman Rodger, 2, 8t. Dunstan’s Hill, London, E.C. but in that event the order 
should be placed with him direct and not through a bookseller Those not so in indicatea 
should preferably be ordered from the source of publication, especially pamphlets to which 
no price is attached, as these are in many instances gratis. Postage as a rule is extra. 
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Annual Beports of the Society of Chemical Industry on the Progress 
of Applied Chemistry. Volume I. (Society of Chemical Industry, 
Broadway Chambers, Westmiijster, London, S-W.) 1917. Price: Ss. 

(post free) to members; 58. 6d. (post free) to others. 

These Reports, which the Society of Chemical Industry has decided to issue 
annually at the suggestion, we understand, of Mr. E. V. Evans, present a critical 
summary of the progress that has been made in the various branches of chemical 
industry during the period in question. This innovation will be welcomed by all 
interested in technical chemistry, and is particularly opportune at this time, when 
considerable development is being made in certain branches, and doubtless later 
its advantages will be more apparent. It has not been found practical to follow 
every section of the system of classification adopted in the Journal of the Society 
of Chemical Industry. Agricultural Chemistry, the Chemistry of Foods, and 
Analysis, for example, are dealt with fully in the admirable series of Reports 
whicn have for some time been issued annually by the Chemical Society, and for 
obvious reasons it would be undesirable at present to include sections on General 
Plant and Explosives. The following is a list of the subjects treated, with the 
names of the experts contributing to the volume:—Fuel, J. W. Cobb, B.Sc.; Gas, 
Destructive Distillation, Tar Products, E. V. Evans, F.I.C.; Mineral Oils, J. W. 
Cobb, B.Sc.; Colouring Matter and Dyes, Prof. G. T. Morgan, D.Sc., F.R.S.; 
Acids, Alkalis, Salts, etc., H. A. Auden, D.Sc.; Glass and Ceramics, J. A. 
Audley, B.Sc.; Building Materials, J. A. Audley, B.Sc.; Oil, Fats, and Waxes, 
G. H. Warburton, F.I.C. ; Paints, Pigments, Varnishes, and Resins, R. S. 
Morrell, M.A., Ph.D.; India-rubber, etc., H. P. Stevens, M.A., Ph.D., F.I.C. ; 
Leather and Glue, J. T. Wood, F.I.C.; Fermentation Industries, A. R. Ling, 
F.I.C.; Water Purification and Sanitation, F. R. O’Shaughnessy, F.I.C. ; Fine 
Chemicals, Medicinal Substances, and Essential Oils, F. L. Pyman, D.Sc., Ph.D. ; 
Photographic Materials and Processes, B. V. Storr, M.Sc. 


The Sugar Supply of the Empire, its Production and Distribution. 
By C. Sandbach Parker, Chairman of British Empire Producers’ 
Organization. Paper, 33 pp. Demy 8vo. (London: British Empire 
Producers’ Organization, Kingsway, W.C.). 

A reprint of a lecture given by Mr. C. Sandbach Parker before the London 
School of Economics last May (as described on p. 258 of our June issue). A 
useful work of reference in view of the numerous statistics it contains. 


Nitro-starch* has now come into use as an explosive, having many advantages over 
nitro-cellulose. It is economical, is not bulky, and cannot be exploded except by a cap in 
contact with it. It gives off no bad fumes, is non-freezing, and appears to have good 
stability. Moreover it is cheap, being made from a raw material costing about Id. per lb., 
as compared with glycerin at Is. 6d. to 28. 6d. per lb., and there is no special difficulty in 
its manufacture. 


Dr. Lanoouth STEtiEKWALi), of the Sugar Experiment Station, Pekalongan, Java, on 
being interrogated regarding the relative merits of ultramarine and indanthrene for 
“blueing” sugar, replied* that the latter possesses the advantage that it is affected 
neither by acids nor alkalis, and that on being boiled with water it cannot give off sulphu¬ 
retted hydrogen, which some of the inferior ultramarines may do. On the other hand, its 
colour is not such a pure blue as that of the high-grade ultramarine used in the sugar 
factory or refinery, and in consequence it does not impart such a fine neutral tint to the 
sugar as does good ultramarine. 

IS. S. SADLEB. Metallurgical and Chemical Engineering, 1917, le. No. 7, 861. 

* Archie/, 1916, at, 1009. 
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Brevities. 


According to De Silva’s Monthly Report^ there is still a quantity of Ilo Ilo sugar lying 
in London imported under free licence, which is only allowed to be sold to manufacturers, 
the latest excuse for the prohibition of its sale for domestic use being that the Health 
Authorities object; yet millions of people in the East use this class of sugar or even a 
lower one. _ 

In the United States the cost of refining has greatly increased as compared with 
previous years owing to the enhanced cost of labour, coal, animal char, and other items 
entering into the process of refining, and in most instances it is now said to amount to 
over 1 cent per lb. _ 

According to Dr. Geerlios in the Louisiana Planter^ the welLknown German Institute 
for the Sugar industry at Berlin, which for the last 30 years has been directed by Professor 
Hbr/feld, has lately celebrated its fiftieth anniversary. In happier times it would have 
been an occasion for world-wide congratulation, but as it is, there is not a sugar countr}^ 
of any importance with the exception of Holland which is not at war with Germany and 
all her works, so the celebration was necessarily confined to “ rather narrow limits.** 

*rhe Louisiana Planter reports that a Bill is now before the Cuban Senate which if 
passed will regulate the cane contracts between the cane growers and the sugar factories, 
and wdll enforce the fulfilment of the reciprocal obligations specified in these contracts. 
One stipulation is that all contracts whether public or private must be recorded in a 
special book by the Registrar of Ownership, to be called “ The Book of Cane Contracts.*’ 
It is hoped by this reform to obviate the differences which frequently occur between the 
centrals and the landowners and farmers, relative to the buying, selling, and delivery of 


The West India Committee Cireular gives prominence to a suggestion of the Dominions 
Royal Commission which has lately been sitting that an “intermediate” service of 
steamers might in future be run to Australia and New Zealand vi& Halifax, Bermuda, 
Jamaica, and tho Panama Canal, thereby bringing these portions of the British Empire 
into direct communication. Tho route in question is only 400 miles longer than would be 
a direct route vid Jamaica and Colon, so that the linking up of Canada and Bermuda with 
Jamaica and Australasia would involve little extra time for the voyage, while offering 
great opportunities for increased trade. 

In view of the scarcity of coal or wood in many sub-tropical regions, it is interesting 
to note the report recently made by Sir F. Nichoi.8on (a summary of which is given in the 
Indian and Eastern Engineer), describing, amongst other things, valuable experiments in 
the employment of solar ovens. These consist of stout teak wood boxes, blackened inside 
and fitted with a double glass top. They are suitably insulated, and with this simple 
apparatus a temperature of from 240° to 275°F. is easily obtained during the middle of the 
day, and 290° with the aid of a single glass mirror. The oven once constructed cost® 
nothing, and for all mere baking or cooking purposes it is a very efficient and cheap 
utilization of sun heat, suitable for many applications. 

It is interesting to speculate upon the source of the supply of sulphur for the 
manufacture of sulphuric acid in Germany during the war. A large amount, at least 
300,000 tons of pyrites annually, is produced in Megan, Silesia, and some in the early 
part of the war may also have been obtained from Norway. Other sources perhaps have 
been found in Poland, Greece, or Turkey. Besides this, it is stated by M. Cazenbuvb, 
that German chemists have succeeded in producing sulphuric anhydride from calcium 
sulphate (plaster of Paris) by calcination in the electric furnace, while a modification of 
this process in which sand is previously mixed with the calcium sulphate is reported to 
yield in addition a good cement. 
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Determination of Levulose in Honey, Jam, and other Substances. 
W, R. G. Atkins. Analyst, 1917, 42, 12-13. 

When determining levulose in the presence of other reducing sugars, if the 
maltose be hydrolysed by prolonged boiling with acid, so much levulose is 
destroyed as to render the estimation worthless. But the oxidizing action of 
bromine in removing aldehydic sugars, while leaving the ketonic sugar levulose 
untouched, may be made use of in order to obtain a reliable result. 

Thus, if a mixture containing dextrose, levulose, and maltose, to which has 
been added an excess of bromine and enough sulphuric acid to render the solution 
deci-normal, be allowed to remain for 42 hours at room temperature, the levulose 
only is oxidized. ^ After this time, during which the liquid has been shaken 
continuously, the excess of bromine is removed by the addition of sulphurous acid, 
the solution is nearly neutralized by potassium carbonate, and the reducing power 
determined by Kendall’s method.» 

By this means the levulose may be estimated readily and with tolerable 
accuracy in the presence of dextrose and maltose, or either of them. If only 
dextrose and levulose are present, as in natural honey, which contains about 36 
per cent, of the latter, it is sufficient to ascertain the reducing power before and 
after the oxidation with bromine. If sucrose be present, it must be estimated 
separately by determining the reducing power before and after inversion, the 
oxidation with bromine being effected on the inverted solution, and due allowance 
made for the dextrose and levulose resulting from the inversion. It is pointed 
out that when dextrose and levulose are estimated in a mixture of the two by 
obtaining the total reducing power and the optical activity, and constructing two 
equations, errors are magnified, and the procedure is not so accurate as the deter¬ 
mination of reducing power before and after oxidation, as now proposed. This 
new method may be of use in the technical analysis of honey, jams, and other 
products, especially as it affords an easy means of detecting the presence of 
dextrose in abnormal quantities. 

Tables for the Dilution of Sugar Syrup to a Desired Gravity for Use 
IN Fruit Canning and Preserving. James B. McNair. Journal of 
Industrial and Enyinetrtng Chtmistry, 1917, 9, No. 21, 151- 153. 

In many factories canning and preserving fruit, a concentrated syrup is first 
made, which is afterwards diluted to the various strength that the particular fruit 
may require, fruit of a high acidity demanding a high percentage of sugar, and 
vice versa, and fruit of delicate flavour requiring less sugar than that which is 
strongly flavoured. That the methods used in this dilution are not always adequate 
would appear to be shown by data collected by the writer showing a lack of uni¬ 
formity of gravity for the same class of product. Experiments have therefore been 
conducted on a small scale with the purpose of compiling tables which can con¬ 
veniently be used for obtaining quantities from 5 to 65® Brix. Table I was 

1 This Review is copyright, and no part of it njay be reproduced without permission.— 
(Editor, I.S.L) 

* The maltose leaves a mere trace of reducing power, and levulose falls off in reducing power 
1 to 2 per cent., owing to its decomposition, even in the cold, by the N/10 acid and by the hydro- 
bromic acid formed during the oxidation of the other sugars However, the slight loss in the 
quantity of levulose is roughly balanced by the reducing power remaining after tlie destruction 
of the dextrose and maltose. 

8 J. Awer. Chem. Soc., 1912, 34 . 317-341 ; and Analyst, 1914, II, 2S5 Briefly the method consists 
in modifying Fehling’s solution by substituting potasbium carbonate for caustic soda, and 
salicylic acid for Rochelle salt. The cuprous oxide is filtered off, dissolved in nitric acid, and 
the copper determined by the modified iodide method as described in JL Amer. Chem.Soc., 1911- 
38,1947. 
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calculated by the formula : y=l. 4x + 0*002512aj^, where aj = the degrees Brix of 
the syrup, and y = the ounces of sugar added per gallon of water at 17® 0. It 
was obtained by the interpolation of experimental results. In determining the 
amount of sugar necessary to add to a fruit juice or extract for jelly making, no 
compensation need be calculated for extracts of less than 15® Brix, and the right 
amount of sugar in ounces (more than 60° and less than 70° Brix) may be 
obtained by adding 1*8 times the number of ounces of fruit extract. 

Natukal Enemxbs op Sugar Cane Borbhs in Java. P, van der Goot. Mededeelingen^ 
5, m-176. 

A catalogue and description of the natural enemies of the sugarcane borers are given. 
Of the latter, the following species are known in Java: Diatraea striatalii Su (Gestreepte 
Stengelboorder) ; Chtlo tnfuacaiellua Su (Gele Topboorder); Seirpophaga intacta Su. (Witte 
Topboorder) Orapholita ichxtiaceana Su. (Qrauwe Boorder). The natural enemies are 
divided in two groups; egg-parasites and larva-parasites; among the first, PhanuruB 
bmtifiexena Zehntner attacks the eggs of Diatraea^ Chxlo, and Seirpophaga ; Triehogramma 
australiotm Girault attacks Bxatraea and other inj urious Insects ; Trichogrammatoidea nana 
Zehnt. attacks Diatraea and Orapholita. In the list of parasites of the larvae of Dxatraea 
and ChilOf insects hitherto unknown in Java, are; (1) Ipktaulax medianue Cam., Iphwulax 
sp., Cremnopeparvifasciatui Cam., Cremnopa sp., Meaoatenoideua sp., all in British Guiana ; 
(2) Ophion maurxUiy in the Island of Mauritius; (3) Tachinidae British Guiana 

and Porto Kico; (4) Licoderma i-dentatum common in British Guiana; (6) an Elater and 
Chauliognalua marginatua^ Draateriua elegana in Louisiana. Of importance are Telenomua 
sp. and Heptaamiera curviliueata Cam. enemies, the first of the larvae, the second of the 
pupae, of Diatraea in British Guiana. Particulars are also given of the experiments made 
for the purpose of spreading and breeding Triehogramma and Thanw ««, which are without 
doubt the most efficacious parasites for the control of the borers of the sugar cano. 

Thb Sacchauimetbic Normal Weight and Specific Rotation of Dextrose. Richard 
F, Jackson. Scientific Papera of the Bureau of Standarda^ No, S93. 

Dextrose obtained both from starch products and from invert sugar was purified by 
repeated crystallization from aqueous solution, and portions from these two sources sub¬ 
jected to fractional crystallization showed essential identity in every respect in all their 
fractions, while precipitation by ethyl alcohol produced similar products. The density of 
dextrose solutions is given by the following formula, valid between 5 and 30 per cent., the 
values being reliable to 3 or 4 units in the fifth decimal place:— 

D-^- =0*99840 + 0*003788 p-\- 0*00001412 p\ 

where p is the per cent, of dextrose by weight in vacuo. The normal weight of dextrose is 
32*231 grms. (sugar scale) weighed in air and with brass weights, that of sucrose being 
26*00 grms. The specific rotation of dextrose at concentrations less than normal vary 
considerably from proportionality, and formulae are given representing these values. 

Testing of Glass Volumetric Apparatus. Anon^ Circular of the Bureau of Standarda, 
No. 9. 

In order to encourage excellence in quality, the Bureau is co-operating with makers 
and users of glassware volumetric apparatus in endeavouring to establish standards. 
General specifications are drawn up, these concerning the temperature, the material and 
annealing, the design and workmanship, and the inscription ; but certain stipulations are 
made, which are of importance in furthering uniformity of construction and marking. 
For example, as regards flasks, limits are given for the internal diameter of the neck at 
the capacity mark, and of the distance of the mark from the upper and lower ends. In 
the case of a 100 c.c. flask, the maximum and minimum diameter should be 12 and 8 mm. 
at the mark, and the mark should not be nearer the top end than 3 cm., nor 1 cm. firom 
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the lower one. It is interesting to record the limit of error in c.c. for flasks, pipettes, 
burettes, and cylinders, that may be regarded as acceptable, these being as follows:— 


Flasks, 

Capacity, Limit of error, c c. 

c.c. To contain. To deliver. 

60 . 0 05 .. 0*10 

100 . 0*08 .. 0*16 

200 . 0*10 .. 0-20 

500 . 0-16 .. 0-30 

1000 . 0-30 .. 0-60 

Transfet' Pipettes, 

Limit of 

Capacity. error, c.c. 

6 .. •. 0-01 

10. 0*02 

30 . 0 03 

60. 0*06 

100 . 0*08 

Pur sites and Measuring Pipettes, 

Limit of error, c.c. 

Capacity, Measuring 

c.c. Burettes. Pipettes. 

6. 0*02 

10 . 0*03 

30. 0*06 

50 . 0*06 .. 0*08 

100. 0*10 .. 0*15 

Graduated Cyhnders. 

Capacity, Limit of eiTor, c.c. 

c c. To contain. To deliver. 

10. 0*03 0*06 

26 . 0*06 .. 0 10 

100 . 0*20 .. 0'60 

260 . . 0*45 .. 0*70 

600 . 0*86 .. 1*30 

1000 . .. 1*60 .. 2*40 


The delivery time of any instrument must be stated, and the error should not exceed 
more than a certain value, here stated. Some useful hints on manipulation are also 
given. __ 

SroAK Canb Vakisties op Maukitivs, 1916. Henri Robert, Department of 
Agriculture^ MaurtiiuSj Bulletin No. S, Statistical Series. 

White Tanna is grown on 47*06 per cent, of the land in Mauritius, upon which cane is 
cultivated : M.P. 66 on 14*46 ; Striped Tanna on 8*76 ; D. 130 on 6*27; and Lousier and 
Uba on only 1*03 and 0*17 per cent, respectively. Out of a total of 47 vainoties recorded, 
36 are seedlings, while the 12 others are composed of the Tannas, Fotiogo, Iscambine, 
Uba, Bambou, Badilla, Port Mackay, and other canes. Particulars are given regarding 
the distribution of the several varieties in different districts. The total area under cane 
cultivation at a height 600 ft. above sea-level is 28,672 arpents (66*9 per cent.), and that 
below 600ft., 56,620 (34*1 per cent.), a total of 84,293 arpents. On lands above 600 ft., 
White Tanna, Striped Tanna, and M.P. 55 are the varieties most grown (63*5, 11*0, and 
10*81 per cent, respectively); and below this height, White Tanna, Striped Tanna, 
M.P. 66, M.P. 181, D. 130, UK. 74 (38*5, 7*6, 16*4, 6*7, 7*9, 7*6 per cent, respectively). 
U. 130 is but little grown at heights above 600 ft. It is pointed out that a very large 
proportion of the White Tanna originated from a white “sport” yielded by the Striped 
Tanna at Pamplemousses Gardens and on several estates of the colony; but that in 1896 
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a cane called the Green (syn. White) Tanna was received from the Department of 
Agriculture of New South Wales. The Striped Tanna itself was received in 1890 from 
Queensland. The Black Tanna is also a local “sport” from the Striped Tanna, and 
these Tanna canes were at first inferior to the varieties formerly in favour as: Louzier, 
Bambou, Mignonne» Bois-rouge, Tamarin, etc., but gradually became acclimatized and 
extended, as the older varieties became affected with “ gumming” and other diseases. It 
would seem that in no country are cane varieties so prone to “ spoiting,” and that in no 
other have “sports” played such «n important part in the economic life of the sugar 
industry. 

Loss OP Fertilizers by Leaching, S. E. Collinson and S, S. Walker, JJniv$%i\ty 
of Florida^ Agricultural Experiment Station^ Bulletin 1S£, 1916. 

Large steel tanks were sunk in the soil, each of which was provided with an opening 
in the bottom to which was fitted a drainage pipe, and four of these tanks, filled with soil, 
wore placed about a central collecting pipe, into which the drainage pipes extended. 
Excess rainfall above that which the soil could hold, therefore, percolated through the soil 
in the tanks and appeared in the drainage pipes, from which it was collected for measure¬ 
ment and analysis. It was found by working in this way that newly-cleared land exposed 
to heavy rainfall soon loses much of its fertility through leaching, and that the greatest 
loss occurs with nitrogen. Phosphoric acid and potash, being present in insoluble forms, 
are lost in comparatively small quantities. Lime, on the other hand, leaches in consider¬ 
able amount, so that an acid condition of the soil sots in. When cultivated soils are 
fertilized with a complete fertilizer, here too the element lost in the greatest amount is 
nitrogen. Nitrate of soda leaches more rapidly and in larger quantity than sulphate of 
ammonia or dried blood, and it should be used in small amount and at frequent intervals 
usually as a top-dressing. Soils similar to that used in this work have the capacity of 
fixing large quantities of phosphoric acid applied in the form of acid phosphate, and such 
soils have also the property of fixing considerable potash, though in this case the power is 
soon exhausted, so that afterwards relatively large amounts are lost through leaching. 


Constants op the Quartz-wedge Saccharimkter and the Specific Uotation of 
Sucrose : The Constants fok the 26 grm. Normal Weight. Frederick 
Bates and Richard F. Jackson, Scunhfc Bapera of the Bureau of SiandardSy 
No, S68. 


The ratios of the rotations of quartz and sugar for X = 6461 A and X = 5892*6 A 

0X = 6892 6 A 


have been determined. 
0X = 5892*6 A 


For quartz : 
= 0-84922. 


0X = 6461 A 


= 0*86086; and for sugar : 


0X = 6461 A 

The reading of the normal sugar solution on the Herzfeld-Schonrock scale has been 
shown to be 99^*89^ S. The absolute rotation of the normal sugar solution has been deter¬ 
mined with the following results :— 

Normal sugar solution = 100° = 34°*617 (X = 6892-5 A) at 20° C, 

Normal sugar solution = 100° = 40°-763 (X = 6461 A) at 20° C. 

The conversion factor has been determined for two mono-chromatic sources with the 
following results:— 

Normal quartz plate =■ 100° S = 34°*620 (X = 6892-6 A) at 20° C. 

2°-8886 S = 1° (X = 6892-6 A) 

Normal quartz plate = 100° 6 = 40°-690 (X = 6461 A) at 20° C. 

2°‘4676 S = 1° (X = 6461 A) 

The difference between the rotations of the normal quartz plate and the normal solu¬ 


tion for X =r 6892-5 A, has been found to be 0° 003, and for X = 6461 A, 0°-073. These 
values indicate that the rotary dispersion curves of plate .-ind solution cross at about 
X = 0*b%bfi. The reading of the normal solution on the true sacofaarimeter scale with the 
source X =s 6892-6 A, has been calculated to be 99°*99 H, 
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The difference in rotation in sugar degrees, for the normal solution on the sacchari- 
tneter, for the sources X =; 6461 A and X m 5892*5 A, has been calculated from the 
absolute rotations, with the following result:— 

Saccharimeter reading (X = 6461 A) — sacchanmeter reading (X == 5892*6 A) = 0**19a S. 
An independent experimental determination has been made of this difference and the 
values 1*6934 mm. and 1*5940 mm. obtained. 

The specific rotations of sugar for the normal solution for X —6892*5 A and X — 6461 A 
have been calculated from the absolute rotations with the following results :— 


[,r 

L JX = 6892*5 A 


66®-629 


[.f 

L Jx=: 5461 A 


=r 78®*342 


The agreement between the accepted value, 66®*502, for the specific rotation and 
66®*629, in contrast to the disagreement between 66®*602 and the specific rotation 06®*627 
from the Herzfeld-Schbnrock conversion factor, has been shown to corroborate the new 
value, 34°*620 (X rr 5892*5 A), for the conversion factor. 


Lbvulose the Pkepondbkant Sugar of Apple Juices. John R. Eoff, Jr. Journal of 
Industrial and Engineering Chemistry^ 1917, 9, No. 6, 587-588. 

Twenty varieties were examined, 15 of which were native, and 6 were French cider 
apples. Operating according to lliompson and Whittier’s method*, 26 grms. of the 
expressed juice were clarified with lead acetate, made up to 100 c.c., the excess of the 
defecant removed by potassium oxalate, and the liquid filtered. After taking the direct 
reading at 20® and at 87® C., inversion was effected with invertase, these readings also 
being taken at 20® and 87® 0., the results being calculated by the following formulae : — 

X == ^ ^ ^^ ^ 

~ 0“6*24 


I) = 


S = 


0*794 ' 1*317 

in which X, I), and S aro the percentage of levulose, dextrose, and sucrose respectively; 
a and «*, the direct readings at 20® and 87® C.; and b and 5*, the invert readings at 20® and 
87® C. As a control, the different sugars were also determined by Browne’s method*, 
using ^Munson and Walker’s table for the reducing sugars, and the following formulae for 
the calculation :— _ 0*793 S — P 


2*08 


=: It 


0*915 y 


in w'hich x and y are respectively the percentages of dextrose and levulose ; R, the reducing 
sugars as dextrose; P, the polarization of a normal sugar weight solution at 20® C.; and 
S, the sucrose. 

In confirmation of the statements of previous investigators, as Thompson and 
Whittier,® Browne,^ and Wokcollikk,® the results obtained show very clearly that 
levulose is always the predominating sugar, exceeding in fact the combined amounts of the 
other sugars present. Thus, the levulose was found to vary from 6*0 to 7*2 ; the dextrose 
from 1*4 to 3*6 ; and the sucrose from 0*8 to 4*6 per cent. Browne’s method gave some¬ 
what higher results than that of Thompson and Whittier. 


Separation and Identification of Food Colouring Substances. W. E. Mathewson. 

U.S. Department of Agriculture, Bulletin, No. 448, Professional Paper, February 
15th, 1917. 

The scheme of analysis of dyes described in this bulletin embraces about 130 chemical 
individuals, comprising practically all those coal-tar colours which have been mentioned in 
the literature as having been found in food products and suitable for the colouring of foods. 
The method of separation is based mainly upon the employment of immiscible solvents, by 
which most mixtures of the commonly occurring coal-tar dyes maybe isolated with relative 
ease. Although the most important natural colours have been included in the tables, little 
attempt has been made to indicate means of separation other than by the methods more 
suitable for synthetic dyes. J P. 0 

1 Delaware College Agricultural F^^rimenit Station Bulletin, 102, 1913. 

Amer. Cbevi. Soc.. 1006, M, 432. »Ibid. * Ibid. ^ Ann Pals, 2, 435-437 
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UNITED STATES. 

Revivification and Decahbonization of Animal Chaecoal (Bone Black) and its 
Substitutes.® Moriz Weinrich. 1484^398. Patented, May 23rd, 1916. 

The apparatus comprises a double row of kiln retorts, a, a®, a®, etc., the number of 
which may average about 80, these being enclosed in the brickwork A, A^, retained above 
the cooling chambers C, C^. There is a suitable furnace b arranged between the innermost of 
the double row of retorts for heating the material to the desired degree. Underlying the 
retorts are distributing chambers rf', each of which has an airtight connexion with two 
rows of the retorts a, a®, a®, etc. They extend the whole length of the kiln, and are 
6-10 in. high, so that the char or other material being treated discharged from the retorts 
will completely cover the bottom of the chambers. The bottom of the chambers rf, is 
perforated, either by slits or preferably by circular openings, which are just large enough 
to allow the free passage of the char. Closely fitting under the bottom of each of the 
chambers is a planed perforated plate, whose perforations are approximately the same as 
those in the bottom plate of the chamber, which plate is suppoited at its edges by hori¬ 
zontal guides. Between these guides the plates may have a 
reciprocal or to-and-fro movement imparted to them by an 
eccentric y, or other means. 

The arrangement of the aforesaid plates is to discharge in 
a regulated way the filtering material, which shifts through the 
perforators at the bottom of the distributing chambers, rf, 
and through plates, in the form of shower of thin streams. 
The perforations in the plates are designed to register with 
the perforations in the bottom of the chambers so that, by a 
movement in one direction, about one-half of the perforations 
will be in register with corresponding perforations in the 
bottom of the chambers, and by the movement, in an opposite 
direction, the other half of their perforations will be in 
register with those in the bottom of the chambers. Thus the 
filtering material will fall practically continuously through 
the perforations during the operation of the apparatus. 

Between each of the distributing chambers (f, and the 
cooling portion C, (7^ of the apparatus, are interposed the 
closed chambers /f, which may be constructed of suitable 
metal and may be from 4 to 6 ft. high, more or less, and have 
a width and length about equal to the distributing chambers 
by b^y and from which distributing chambers the bone-black, 
or other filtering material, is delivered to the cooling cheimbers 
in the forpi of many thin streams. The closed chambers 
By B\ are the oxydizing or decarbonizing chambers, and 
in the construction shown they are provided at one end and, if desired, at the sides, with 
one or more air vents hy h}y 4®, A®, etc., which are situated, in practice, about one foot 
above the bottom of each of the chambers, each of the vents being about one foot wide and 
about six inches high, and each being provided with a sliding shutter t, i®, t®, etc., for 
preventing the filtering material from flowing out in case it should accumulate too high 
on top of the pipes c, with which the cooling chambers are provided, and which pipes 
are surrounded by a cooling medium. In addition to the vents, each of the oxidizing 
chambers is provided near the top of the same, with an air vent f, Z*, which is in turn 

^Copies of specifications of patents with their drawings can be obtained on application 
to the following Kingdmii: Comptroller of the Patent Office, Southampton Buildings, 
Chancery Lane, London, W.C. (price, ed. each). United States: Commissioner of Patents, 
Washington, D.C. (price 6 cents each). France: L'Imprimerie Nationale, 87, rue Vieille du 
Temple, Paris (price, 1 fr. 0,5 c. each). The date given in the heading of United Kingdom 
specifications is that of the application of the patent. 

® The Agents for this patent for Great Britain and her Colonies are The Suoae Manufac- 
TUBBBS’ Supply Co., Ltd., 2, 8t. Dunstan’s Hill, London, E.C.d, to whom enquiries should be 
directed. 
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connected with a flue connected either with a flue leading into a drier or to a fan or other 
device, not shown, the said flue being provided with a regulating damper, m. 

The cooling chambers C, C*, consist of a casing or shell in which the pipes c, of 
which there may be a large number, are arranged in upright position, with their upper 
ends communicating with the oxidizing chambers above, so that the filtering medium on 
leaving the oxidizing chambers passes through the water cooled pipes and has its tempera¬ 
ture reduced to the desired extent. The cooling of the filtering material may be done 
either by water, admitted through a suitable inlet n, as shown in the drawing, in which 
case the whole cooler has to be inclosed, the cooling water entering continuously at the 
bottom through an inlet pipe e, the water thus entering the shell of the cooling apparatus 
and surrounding the pipe and flowing out through the pipe at the top. If desired, the 
pipes may be cooled by air, either with or without forced draught. 

At the bottom of the cooling chambers are arranged other chambers 4®, d®, which are 
similar in construction and arrangement to the chambers d, which underlie the retorts, 
a, a®, a®, etc. The lower ends of the cooling pipes communicate with and deliver the 
filtering material into these chambers d®, d®, the bottom of which have perforations 
similar to those formed in the bottom of the upper chambers b^. The chambers d®, d®, 
have a close fit against perforated and planed plates r\ which are slidably mounted in 
guides /®, and each of the plates are designed to be moved to and fro by an eccentrio 
p, in substantially the same manner as described for the plates t*, whereby the discharge 
of the cooled filtering material will be the same as that being discharged from the dis¬ 
tributing chambers d, d*, above. The cooled material is in turn delivered directly into 
suitable hoppers i), D*, which underlie the cooling chambers and which preferably have 
downwardly converging walls and each hopper having an outlet controlled hy a suitable 
gate or valve, y, for regulating the discharge of the revivified bone-black or other cooled 
filtering material, which may finally he delivered from the hop pers D, 2>^, upon an endless 
travelling belt, or other conveyor the material being now in condition for re-use. 

From the foregoing it will he readily understood that the operation of the apparatus 
described is substantially as follows: 'i'bc char or other filtering material is heated in the 
retorts a, a*, a®, etc., or in any other suitable vessels having air-tight connexion with 

the distributing chambers d, d', so that the retorts, as well as the chambers, are always 
filled with material. When treating char its temperature should be brought to about 
900° F. {680* C.), for simply revivifying, and to about 1100° F. (690® C.) if simultaneously 
one-half to one per cent, of carbon is to be removed. The temperature is regulated by the 
fire in the furnace 6, and this can be ascertained hy a pyrometer inserted into the wall of 
the oxidizing chamber or otherwise. The material heated to the desired temperature 
by the plates r, is caused to fall practically continuously in the form of many thin 
streams and in this condition the material passes through the oxidizing chambers 6, in 
each of which is maintained a regulated draught of atmospheric air through the air vents 
A, 6^, A'-*, /i®, etc., and the flue m. While falling through this draught of air in a shower, 
every particle of the hot material will be hit hy the air, causing thereby the desired 
oxidization of the heated impurities retained by the char or other material under treat¬ 
ment, and, also, of a certain amount of any excess of carbon. The char should be allowed, 
before the discharge from the coolers (7, C?*, into the hoppers begins, to accumulate 

about six inches on top of the cooling pipes. As all of the pores of the hot particles of 
char have been filled with air, while falling through the draught of air, the oxidization of 
the impurities will be finished while the hot mater ial is lying on top of the cooling pipes. 
In this way, all of the impurities will be oxidized and carried off in gaseous form by the 
draught of air leaving thereby the pores always free, avoiding any accumulation of carbon, 
which will occur with ordinary kiln work, choking greatly the pores and reducing greatly 
the decolourizing eflBciency. 

Since the temperature of the bone-black has to he brought only to about 900® F. 
(680° 0.) for revivifying, while with ordinary kiln work it has to be brought to about 
1200* F. (650*0.), and maintained at this temperature for at least half an hour, it is 
obvious that by the use of the apparatus not only the pores of the filtering material will 
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be kept always clean and highly efficient, but also the capacity of the kilns will be greatly 
increased, much fuel saved, and the life of the retorts prolonged, owing to the mildness of 
the heat applied. 


UNITED KINGDOM. 

Cane Mill providing Automatic Regulation of Feed and Discharge Openings. 
SocUU Anonyme des Ateliers de Construction de J. J, Gilain, of 
Tirlemont, Belgium. 100,945 ( 94 OS of 1916). Ai)plied for, July 4th, 1916, 
Convention date, July 19th, 1916 (Belgium). Accepted, March 16th, 1917. 

It is intended to provide a construction in which the openings between the rollers at 
the feed and discharge ends are regulated automatically independently of one another, and 
in which the space comprised between the trash-turner and the upper or head roller is also 
regulated automatically to the same degree and in the sanm direction as the opening 
between the feed rollers. Further, the invention hws as its object a system of automatic 
regulation of the trash-turner with respect to the automatic regulation of the aperture 
between the feed rolleis without the assistance of complicated gearing and without 
necessitating the employment of auxiliary controlling mechanism during the operation of 
the mill. Tho invention is characterized by the fact that the supporting bracket of the 
trash-turner is directly supported by the pressure blocks of the lower feed roller, which 
are provided with two slides supporting the bracket upon which the trash-turner rests. 

The head roller A rotates in the bearings D. The bagasse roller C is hold in bearings 
E which are carried by the blocks i^supportedby hydraulic pistons located in the hydraulic 
cylinders O, which latter are screwed into the lower cover If. The feed-roller B turns in 
the bearings K resting upon the blocks L actuated by the hydraulic pistons which are 
located in the cylinders as is the cat-e for the bagasse roller. N designates the sup¬ 
porting bracket carrying the trash-turner Jf. 

As is shown in the figure, the axes of the hydraulic cylinders 0 and containing the 
hydraulic pistons supporting the blocks Fand L are placed in oblique planes in which the 

forces are generated during the passage 
of the cane and the bagasse between the 
upper fixed roll A and tho feed and bagasse 
rollers B and C, in such a manner that 
during the displacement of the rollers B 
and C their bearings and their blocks slide 
in their guides without having to over¬ 
come exaggerated friction. On the other 
hand the bracket N of the trash-turner is 
carried directly by the blocks L of the 
bearings of the feed-roller B. To this 
end the bracket is fixed by bolts Fto two 
slides 0 placed right and left of the roll, 
and which are secured by bolts Q to the 
blocks L. The trash-turner thus forms, 
through the intermediary of the support¬ 
ing bracket, a rigid whole with the sup¬ 
porting blocks of the bearings of the 
feed-roller. This enables the trash- 
turner to move with the feed-roller 
during the operation of the mill and precisely in the same direction and to the same 
extent as this roller without its being necessary !o effect any regulation during the operation 
of the mill and without the necessity arising of arranging any complicated transmission 
movement between the bearings of the roller and the trash-turner to compel the latter to 
take part in the displacements of the feed-roller. 

The regulation of the aperture between the upper or head roller A and the trash- 
turner M is effected when the mill is at rest, no subsequent regulation during the operation 
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being necessary by reason of the complete solidarity of the movements of the roller and of 
the trash-turner. To permit of this regulation when the mill is at a standstill the holes 
made in the bracket iV for receiving the bolts P are made oval, which permits of slightly 
raising and lowering the bracket with the trash-burner and of putting plates Jt between 
the bracket JV' and the slides 0 according to the space which it is desired to provide 
between the upper roller A and the trash-turner M ; it is then only necessary to tighten 
the bolts P. 

In order to effect the regulation in the horizontal direction, when the mill is at lest, 
uf-e is made of the wedge-key S ; after the trash-turner M has been adjusted horizontally 
it is fixed upon the bracket Khy means of the bolt T, The bearings P and iT, as also the 
intermediate slides 0 of the bracket iV, rest upon the supporting surfaces U of the main 
frame V. These surfaces Z7 are situated, like the axes of the hydraulic pistons, in the 
direction of the forces which act upon the rollers, that is to say, approximately in the 
direction of the lines which connect the centre of the upper roller A to the centres of the 
feed and bagasse rollers B and C. The lower covers H and the upper covers W are fixed 
upon the vertical frames V by means of strong bolts X placed approximately in the 
direction of the forces acting upon the rollers. The vertical frames V are fired over the 
juice trough Pby means of bolts A. 


Oanb Mill With Adjustaulk Bagasse Bridge. Gustav Nicolai, of 100, 
Klattauerstraase, Pilsen, Bohemia, Austria. 10^ 876. Applied for, 
July 27th, 1916. Convention date, July 29th, 1914. Grant of Fatmt suspended. 

In this type of mill, having hydraulic pressure compensation for the top roll, or the 
two lower ones, the bagasse-bridge is so arranged that it can be adjusted for varying feed 
during running, the cutting edge being pressed against the second roll, and the 
predetermined ratio between the feed and the discharge gaps maintained constant. The 
roll bearings are also formed with spherical surfaces. 



In the figure which shows the arrangement when the hydraulic compensation is 
applied to the top roll, B denotes the bagasse-bridge. The edge K of the cutting blade 
scrapes the cane under treatment from the feed roll, whereupon the material is conve) ed 
along the face B of the cutting blade between the upper and the discharge rolls. and 
are respectively the feed and discharge gaps of the face, and in order to ensure a proper 
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operation of the mill) the widths of these gaps must be in constant ratio to each other, 
which ratio will vary according to the quality of the cane being crushed. 

The support B for the bagasse-bridge is mounted in bearings 1 at each end so as to be 
capable of horizontal movement by intervening connexions and screw and vertical 
movement by the wedge the cutting-edge K being maintained in contact with the roll 
by means of the parallel links 10^ lU one of which 11 is adjustable in length. In the 
form in which the hydraulic-pressure compensation is applied to the lower rolls, the 
lower bearing 1 of the bridge B is replaced by an eccentric arrangement of shafts adjustable 
by a pawl and lever, the lower link of the parallelogram being changed to an adjustable 
link connected between one eccentric and the horizontal adjusting screw on the bearing of 
the first lower roll. The bagasse-bridge is adjustably mounted on its support, by means 
of set-screws and may have an hydraulic compensator. The bearings for the rolls are 
provided with bushes shaped to receive bearings the outer faces of which are spherical, the 
centre of the sphere being the axis of the roll, so that the rolls can adjust under the 
pressure obliquely without throwing undue strain on the bearings. 

Phosphatic Manures. General Chemical Co., 26, Broad Street, New York, U.S.A, 
(Assignees of F, W. de Jahn, of same address ) 10‘4,6S£ {$2S8 of 1916). 

Applied for, March 5th, 1916. Not yet accepted. 

A mono-calcium phosphate or phosphoric acid, for instance, produced by treating a 
phosphate rock with an acid, as nitric or hydrochloric acid, the calcium salt of which is 
soluble, is treated with ammonia in the presence of a soluble calcium salt, the ammonia 
being used in such quantity as to convert the phosphate into the corresponding di-cfilcium 
salt. The whole mixture is then dried. In an example quoted, the calcium phosphate 
rock containing calcium carbonate is treated with nitric acid, and aqueous ammonia is 
added. Reference is made to specifications 1040 of 1867, 879 of 1869, 1420 of 1871, 
18,324 of 1891, and 20,886 of 1904. 

Insecticides in Combination with Colloids as Glue. G. L. Lemmens, of Linden’s, 
Wateringbury, Kent; and P, J, Fryer, 12, Pembury Road, Tonbridge, Kent. 
105478 {9863 of 1916). Applied for, July 13th, 1916. 

Concentrated preparations of insecticide to be used after dilution with water and 
containing arsenical compounds as the active principle are made into a composition of the 
consistency of cream by the addition of colloids, as glue, starch, gluten, alkali soaps, 
compounds of resin with alkalis, gum arabic, gelatine, and albuminous materials. The 
colloid has a quasi-mechanical efiect tending to hold the arsenical compound evenly in 
suspension when dilution takes place, and to prevent rapid settling and agglomeration, 
whereby the strength varies rapidly. 

UNITED KINGDOM APPLICATIONS. 

Distillation of Alcoholic Liquors in Multiple Effect. SociM E. Barbet et Fils 
et Cie. 9465-9466. June 30th, 1917. Under International Convention, 
France, Juno 9th, 1914. 

Manufacture of Drcolorizino Carbon. Ensuiko Sugar Manufacturing and Develop¬ 
ment Co„ H. Miyake, and Y. Okadu, 9248. June 27th, 1917. 

Continuous Rectification of Alcohols. SociiH E, Barbet et Fils et Cie. 9659. 

July 4th, 1917. Under International Convention, France, October 19th, 1914. 
Manufacture of Superphosphate. J. G. Ledwidge and C McKenny. 9966. July 
10th, 1917. 

Heating op Concentration Solutions. H. Taylor. 10 , 144 . July 13th, 1917. 
Apparatus for Indicating Depth of Liquid in Tanks. Foster Engineering Co. 

and R. L Bagnall. 10,464. July 20th, 1917. 

Syrup Filler. R. Beaumont, 10,528. July 23rd, 1917. 

Manufacture of Decolorizing Carbon. H. M. Shilstone, 10,759. July 26th, 1917. 
Under International Convention, United States, May 31st, 1917. 
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Sugar Crops of the World. 

(Willett ^ Gray*9 EBtimatee of Crops to July 19th^ 1917.J 



Hai’vesting 

Period. 

1910-17. 

Tons. 

1915*16. 

Tons. 

1914-15. 

Tons. 

United States—Louislana.. 

Oct.-Jan. . 

271,339 

122,768 

216,696 

Texas.. 

»» », . 
Jan.-June . 

6,260 

460,000 

1,000 

3,600 

308,178 

Porto Rico . 

431,337 

Hawaiian Islands. 

Nov.-July . 

676,000 

629,895 

677,186 

West Indies—8t. Croix. 

Jan.-June . 

12,000 

14,760 

4,600 

Cuba, . .. 

Dec.-June . 

3,000,000 

3,007,915 

2,692,667 

British West Indies—Trinidad. 

Jan -June . 

65,000 

64,231 

68,822 

Barbados, exports ... 


6o,000 

66,000 

32,678 

Jamaica ,, . 


16,000 

16,143 

16,063 

Other British West Indies. 


30,000 

30,000 

24,000 

French West Indies—Martiniquej^aJj^or^*. 

Jan.-July . 

,» »* 

40,000 

39,925 

38,681 

Guadeloupe. 

40,000 

34,111 

39,617 

San Domingo, exports . 

Jan.-June . 

160,000 

126,068 

108,267 

Mexico, crop . 

Dec -June . 

60,000 

66,000 

110,000 

Central America. 

Jan.-June . 

36,000 

35,000 

36,275 

South America— 

Demerara, exports .... Oct.-Dec. and May-June .. 

120,000 

116,224 

113,632 

Surinam, crop . 

.Oct.-Jan. . 

15,000 

13,000 

12,000 

Venezuela. 

.Oct.-Dec. . 

20,000 

7,000 

3,000 

Ecuador. 

. Oct.-Feb. . 

8,000 

7,667 

7,107 

Peru ... 

.Oct.-Feb. , 

260,000 

260,000 

262,841 

Argentina.... 

,Jiine-Nov, , 

84,069 

149,299 

336,956 

Brazil . 

.Oct.-Feb. . 

225,000 

194,000 

240,000 

Total in America .. ... 


6.616,668 

6,319,223 

5,140,466 

Asia—Brit. India, crop (consumed locally).Dec.-May .. 

2,626,000 

2,634,000 

2,460,673 

Java . 

.May-Nov. .. 

1,696,174 

1,198,567 

1,303,045 

Formosa and Japan, crops . 

.Nov.-June .. 

436,026 

406,227 

262,000 

Philippine Islands, exports . 

• »» »> •• 

170,000 

332,168 

243,000 

Total in Asia . 


4,828,200 

4,669,962 

4,268,618 

Australia (1917-18, 2«5,000 tons). 

. June-Nov. .. 

175,000 

169,681 

246,408 

Fiji Islands, exports .. .. 

• »» »» 

100,000 

90,000 

102,000 

Total in Australia and Polynesia. 


276,000 

249,681 

348,408 

Africa—Egypt, crop (consumed locally) . 

,, Jan.-June .. 

110,000 

100,000 

75,738 

Mauritius, drojt? (1917-18, 300,000 tons).Aug.-Jan ., 

208,000 

216,628 

277,164 

Reunion, exports . 

. May-Oct. ., 

• »f »» 

45,000 

46,000 

39,267 

Natal, crop . 

125,000 

112,000 

91,619 

Mozambique, ci'op . 

66,000 

50,000 

40,000 

Total in Africa ... 


643,000 

522,628 

523,788 

Europe—Spain. 

.Dec.-June . 

6,000 

6,369 

7,376 

Total cane sugar crops . 


11,168,858 

10,667,743 

10,288,666 

Europe— 

Beet sugar crops. 

.Sept.-Jan. . 

. 4,764,449 

6,077,760 

7,683,215 

United States— 

Beet sugar crop . 

, July-Jan. , 

. 734,677 

779,756 

646,257 

Canada— 

Beet sugar crop .. 

, Oct.-Dec. . 

12,600 

17,641 

13,979 


Grand total cane and beet sugar.Tons.. 16,680^884 16,642,900 18,632,107 

Estimated increase in the world’s production 137,484 .... •••• 
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United States. 


(Willett ^ Qray^ 
(Tons of 2,240 lbs.) 

Total lieceipts January Ist to July 19th .. 
Receipts of Refined ,, ,, 

Deliveries ,, ,, 

Importers’ Stocks, July 18th . 

Total Stocks, July 18th . 

Stocks in Cuba, July 18th . 

Total Consumption for twelve months .. 


1917. 

Tons. 

1,755,013 

1,759,288 

6,690 

241,323 

610,977 

1916. 

3,658,607 


1916. 

Tons. 

1,899,678 

1,793,264, 

110,492 

288,937 

597,390 

1916. 

3,801,531 


Cuba. 


Statement of Exports and Stocks of Sugar, 1914-1915, 
1915-1916. AND 1916-1917. 


(Tons of 2,240 lbs.) 

Exports. 

Stocks . 


1914-16 1916 16. 1916-17 

Tons. Tons. Tons. 

1,603,891 .. 2,162,840 .. 1,984,761 
688,162 .. 669,256 .. 691,767 


Local Consumption 


2,292,063 2,812,096 2,676,608 

41,800 .. 46,690 .. 68,000 


Receipts at Ports to June 30tb, 1917 ., . 2,333,853 2,868,786 .. 2,734,608 


Havana^ June SOth^ 1917 


J. Guma.—L. Mbjkh. 


United Kingdom. 


EXPORTS OF SUGAR. 



Month 

ending 

Six Months ending 


June 30th. 

June 

30th, 


1916. 

1917. 

1916. 

1917. 

British Repined Sugars :— 

Tons. 

Tons. 

Tons. 

Tons. 

Refined and Candy . 

160 .. 

99 .. 

3,621 .. 

618 

Total. 

160 

99 

3,621 

618 

Foreign and Colonial Sugars ;— 

Refined and Gandy . 

107 

— .. 

637 .. 

7 

Unrefined. 

482 .. 

56 .. 

643 .. 

382 

Various Mixed in Bond 

— .. 

,. 

— .. 

— 

Molasses . 

16 .. 

6 .. 

667 .. 

17 

Total Exports . . .. 

755 

160 

5,258 

1,084 
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Notes and Comments. 


Oerman Su|i:ar and British Markets. 

It Heeuis at length to have dawned on the Verein der Deutschon Zucker- 
industrie” that the German sugar iiidustiy after the war may not be indispensable 
to the British sugar market, and that the latter may continue, as during the war, 
to supply its needs almost exclusively with tropical cane sugar. In an appeal to 
the Oerman Chancellor the Verein, if reports from Amsterdam given in the Times 
are correct, express a desire for the continued existence of the Brussels Con¬ 
vention on the condition that England shall agree to it under the same conditions 
as in the first Convention. It is highly important in the interests of the German 
sugar industry, they declare, that cane and beet sugar should be placed on an 
equality as regards their import into England, in order that Colonial sugar may 
not permanently exclude beet sugar from the British market. 

No doubt it is; but if the German Verein think that after the war we are 
voluntarily going to revert to the status quo ante helium and admit German sugar 
on most favoured nation terms and be willing to tie ourselves down to the stipu¬ 
lations of the first Brussels Convention, which by its provisions precluded us from 
granting to our colonies any preference over Continental beet in our markets, they 
must be living in a fool’s paradise as regards public opinion in this country. If 
there is one thing that it is fairly safe to prophesy, it is that after the war this 
country xoill give a preference in some form or other not only to our Dominions 
and colonies overseas, but also to our Allies, over and against the tenns offered to 
our present enemies. So the first Brussels Convention may as well be relegated 
to the limbo of the past. 

Of course it is manifest that the ability of either party to carry out any 
given resolve is contingent on first winning the wai'; if the German Verein still 
think that their country will be in a position when peace comes to dictate the 
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terms, then it is an obviously logical step for them to take now to prompt the 
Chancellor to get for them the same favourable market conditions as of yore. 
But fortunately for us present indications do not offer any real scope for main¬ 
taining such a belief; and we suspect that some day German trade and industry 
will get a severe shock when they begin to realize the extent to which the Allies 
propose to take action to thwart all German post-war trade ambitions. Meanwhile, 
it is interesting to learn the mind of the Verein on the subject of trade in sugar ; 
it should drive the last nail into the coffin of the Brussels Convention, which was 
only an expedient to enable the United Kingdom to cling for a little time longer 
to her theory of “ duty for revenue purposes only/' 


Plans for Imperial Trade. 

As a matter of fact, in spite of being busy with the supreme task of getting on 
with the war, our Government are taking time by the forelock in the matter of 
having a thought-out policy of Imperial or Inter-allied trade when once peace 
retunis. It will be remembered that in the Spring there was a series of meetings 
in London of an Imperial War Cabinet consisting of representatives of the Home 
and Colonial Governments^ and dependencies, who not only discussed the problems 
of the day arising out of the prosecution of the war, but also debated the subject 
of Imperial Preference and unanimously accepted the principle that “each part of 
the Empire, having due regard to the interests of our Allies shall give specially 
favourable treatment and facilities to the produce and manufactures of other parts 
of the Empire.” Now another stage has been reached by the decision of the 
Government (announced on August 14th) to appoint a Committee under the able 
presidency of Mr. Walter Long, the Colonial Secretary, to consist of ministers 
representing all the departments concerned, whose duty it will be to investigate 
and report on the best methods and machinery for giving effect to the above reso¬ 
lution of the Conference. The task, as Mr. Long himself pointed out, is not 
made less difficult by the necessity of having a policy so framed as to meet the 
views of our Allies. These Allies, be it observed, are getting more numerous 
every year as one country after another finds Germany’s aggressive tactics too 
intolerable to be borne ; and the new Committee will not find it an easy job to 
reconcile all the claims, even if those who come in at the eleventh hour are not 
placed on the same footing as those who have borne the burden and heat of the 
day. 

But it may be assumed that unless the Allies agree to a free trade union 
amongst themselves, a very unlikely contingency, there will always remain a 
right on the part of the constituents of our own Empire to obtain a preference 
over all otheis. The same view will almost certainly be taken by other States as 
regards their own possessions, and the only matter for debate ought to be as 
regards the extent of the preference. 

Since the Allies’ pact at Paris last year, which was aimed direct at enemy 
trade, there has been no later announcement as to what the modus operand! 
against the latter would be. But that will doubtless come in its own good time; 
opinion in this country is even firmer in its resolve to penalize enemy trade than 
it is to grant preference to Allies, and no Government which did not act up to 
this spirit would stand any chance of success. So we must bide our time and in 
the meanwhile get on with the war. 

lAll save Australia which was involved in an unfortunate political crisis and in conse* 
quenoe could not select a representative in time. 
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Capital and Labour in Queensland. 

The cane sugar industry of Queensland has been passing through a time of 
trial the last few years, owing to the struggle between the employers and labour 
over tho question of wages. Labour is very strong in Australia, and numerous 
arbitrations over rates of wages have been undertaken, the general trend being to 
grant wages on a scale which would be considered very high in this country, but 
in Australia is merely deemed a living wage. Some industries can doubtless 
bear the tax on capital, but others are not so fortunately placed, and it is clear 
that the sugar industry with all its vicissitudes of good and bad seasons is not one 
that can afford to pay in normal years a rate of wages which will make the 
employers^ profits so moderate as to leave nothing in hand to cover the losses of 
bad years. Yet the Queensland planters have been called on twice within the 
last three years to grant increased rate of wages to the industrial workers, and the 
last award, made in 1916, was in their view so excessive that rather than incur 
almost certain losses they seem in many instances to have preferred to close down 
till an appeal to the Industrial Arbitration Court might result in a modification of 
the 1916 award. This appeal was heard in May and resulted in the planters 
obtaining some reduction in their liabilities in the matter of wages. 

The first award, made in 1914, and generally known as the Macnaughton 
award, fixed the daily rate for sugar field workers at Ss. 8d. in the south and 
98. 2d. in the north. At that time the price of raw sugar was in the neighbour¬ 
hood of £16 per ton but was subsequently raised to £18, and it was admitted by 
the growers’ representatives that at the latter figure for sugar they could afford 
to pay the 1914 award wages. But in 1916 another award, known as the Dickson 
one, was made in answer to the further claims of labour, which fixed the rates of 
wages at 12s. 6d. and 138. respectively. Meanwhile the price of sugar heui gone 
up to about £21 per ton. This represented an extra gain to the grower of about 
5s. per ton of cane ; but the evidence given at the appeal in May last suggested 
that this gain was not quite sufficient to pay the increase in wages which was 
judicially declared to work out at about 58. 6d. per ton. 

No wonder, then, the Australian Sugar Producers* Association lost no time 
in appealing from the 1916 award. The appeal was heard by Judge McCawley, 
in the Industrial Arbitration Court. The growers here contended that if the 
increased price of sugar did meet the extra wages, it was nevertheless unfair that 
the labourers should pocket the whole of the extra profit. If the workers’ lot was 
to be improved, why should not the growers’ lot also be ? This argument did not, 
however, seem to receive due weight on the part of the judge, who (to quote the 
organ of the Australian Sugar Producers’ Association^) failed to grasp the 
distinction between the employer carrying all the risks and responsibilities of the 
industry, paying wages whether he wins or loses, and the employee who must be 
paid the fixed wage for every moment he works, even if—as often occurs—his 
labour should prove to be totally unproductive.” Certainly it will be agreed by 
most economists that ** the idea that the employer should only receive a certain 
percentage on his outlay, plus depreciation and interest, with allowance for his 
personal exertions, seems altogether to exclude the necessary principle that if he is 
to live and prosper in the industry, the good years must make up for the bad. In 
other words, after paying a fair and reasonable wage, he will need all that remains 
in the enterprise to cover losses and risks.” 

However, it has to be borne in mind that the task of the judge under the 
provisions of the Industrial Arbitration Act was virtually confined to arriving at 

i Tht Auttralian Sugar Journal, to whom we are Indebted tor the report of the case. 
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tlie right figure for a living wage for the employees, and considerations of the 
employers’ rights were unfortunately but a secondary issue. Still the terms of 
the award (which is to hold good for twelve months on the supposition that sugar 
will for that period not fall below £21 per ton) have gone rather in favour of the 
cane growers, inasmuch as the excessive rates under the Dickson award have been 
reduced by 4d. per day in the north, Is. in the centre, and Is. 2d. in the south of the 
sugar cane belt. In addition, a number of modifications have been effected in the 
employees* rights, such as regards feeding arrangements, which are to the benefit 
of the growers. Doubtless, the comment of the emplbyers is: “For this relief 
much thanks.” But doubtless too, the relief is only for a brief period, and all 
too soon the arguments will be thrashed out afresh. 

Meanwhile they have the additional recompense of what looks like a record 
harvest in Queensland. Over 300,000 tons of siigar are expected to be produced. 
Some of it is due to standover cane from the previous season, the result of labour 
difficulties; but the growing season has been an excellent one. Some of the 
mills, it is thought, may not be able to crush all the cane offered them before the 
end of the season. These include, for example, the new Government central, 
Babinda (a description of which appeared in our last issue). 

Labour Problems after the War. 

It is becoming increasingly probable that when the present military war is over 
and peace is restored, a great industrial upheaval will threaten all over the world, 
and will need the most skilful handling if trade paralysis is not to ensue. The 
reasonable demand on the part of workers for a living wage will have to be granted; 
but the difficulty will be to fix it so that the claims of capital to be reimbursed for 
the risks of industry can be adequately met. Then there are the unreasonable 
claims of ignorant sections of labour to be countered. If reports are correct, the 
Eussian revolution was followed by the most outrageous demands on the part of 
the liberated workers for wages on a scale that would have involved the closing 
of all industrial factories, since these could only have been worked at a loss. 
Success will depend in fact on the prevalence of moderating counsels and on the 
suppression of the claims of extremists of either party. 

The levelling up of the wages of the worker is proceeding also in the Unite<l 
Kingdom ; the most noteworthy advance of late has been that of the agricultural 
labourer, who a decade or less ago was thought to be well recompensed on 128. or 
thereabouts a week. He is now to have a minimum of 2o8. per week, while his 
employers, the farmers, are to have a minimum price guaranteed for their cereals. 
Comparison of this sum with that of the Australian award suggests that even 
allowing for the higher costs of living in the Commonwealth, the Queensland 
labourer is doing considerably better than his colleague in the old country. 

A Substitute for Indentured Indian Labour. 

The long established system of indentured Indian labour which has held in 
our Crown colonies in America hsts for some time past been the object of strong 
criticism on the part of Indian leaders, and the Indian Government were led to 
the conclusion that a change would have to be effected in the system if further 
emigration from India was to be allowed. They consequently announced their 
intention to prohibit the indentured system, but delayed putting the veto into 
force till time had been allowed the authorities to devise an improved scheme 
for Indian immigration into British Crown colonies. 
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Such a scheme has now been drawn up by an Inter-Departmental Commis¬ 
sion of the India and Colonial Offices, presided over by Lord Islington. It is 
intended to be an improvement on the old S 3 " 8 tem in that it will give Indians more 
freedom, will encourage their settlement, after a probationary period of employ¬ 
ment, in the colonies, will tend to train and fit them for the new conditions of life 
there, and at the same time provide the supply of labour essential to the carrying 
on of the tropical agriculture with which the success of these colonies is bound 
up. 

The colonies concerned are British Guiana, Trinidad, Jamaica, and Piji, 
whither indentured labour has gone in the past. Under the old arrangement, the 
Indians were indentured to labour for a term of years for a given employer, and 
then had to go back to India failing their qualifying as settlers. The new arrange¬ 
ment will give the immigrant greater freedom ; except for a six months* period 
of probation when he arrives, during which time he will undertake work for 
selected employers, he will be free to stay on or return home as ho chooses. Having 
passed his probation, which will have initiated him into the ways and life of his 
new surroundings, he will also be free to change his employers as he pleases 
subject to a month’s notice ; at the same time he will be encouraged to work for 
agriculture for at least 2J years longer by the offer of subsequent benefits in the 
shape of laud on which to settle as a colonist. If he desires instead to be repa¬ 
triated, he will be assisted by a proportion of the passage money being granted 
him, depending on the time he has spent in the colony. Thus after seven years’ 
continuous residence he will get a free passage. But the acceptance of a settle¬ 
ment w'ill extingiish any claim for assistance to return to India. It is to be noted 
that the emigration of whole families (not merely of labourers) is to be encouraged, 
and especially of families containing unmarried women who may serve to become 
the wives of other Indian immigrants in the colonies. Thus the Indians will have 
an additional incentive to settle down in their new surroundings and become 
colonists, and help to develop the natural resources of the colonies to the benefit 
of the Empire generally. 

This new arrangement will come very opportunely as a means of providing an 
increased supply of reasonably cheap labour for extending the sugar production 
of our Crown colonies. British Guiana, for instance, may thereby be better 
enabled to develop her vast hinterland. Cane sugar is essentially a tropical 
product, and in spite of Queensland’s attempt to prove the contrary, it is not 
practicable to produce it by means of white labour alone. But a contented Indian 
population which is able to “better itself” in the colonies, as compared with 
existing in extreme poverty and semi-starvation at home, will offer the industry 
the necessaiy means for producing at competitive prices one of the world’s staple 
food ciops. Without this aid the labour problem would be an extremely difficult 
one, and the question of extension would receive no early solution. 

At the moment of writing, it is too early to learn what public opinion in 
the colonies thinks with regard to the new arrangement; but while it is clear, 
that since the change is made at the instigation of the Indian Government, 
it may mean some slight sacrifice on the part of the colonies, yet the ultimate 
benefits to the latter are bound to exceed any small inconveniences that the 
cancellation of indentured labour will immediately produce; and tho new spirit 
of reciprocity which the war has engendered throughout the Empire will almost 
certainly approve of this step to extend the freedom of race to the Indian 
elements. 


393 



The International Sugar Journal. 


Introduction of the Uba Cane into Jamaica. 

The Uba cane, so generally cultivated in the South Afiican sugar industry, 
has recently been introduced into Jamaica, on the recommendation of the present 
Earl Kitchener, who as Colonel Kitchener was well known in the island. A 
former Jamaican planter who is now domiciled in Zululand was asked to send 
a consignment of this cane to the Hope Botanical Gardens, Jamaica. His first 
attempt to ship some via Durban was held up for some unknown reason at that 
port, but he finally succeeded in getting three cuttings through by parcel post, 
though even these suffered immersion in sea water in the mails en route. Two of 
the cuttings were dead on arrival, but the third still showed signs of vitality and 
was planted and tended, and in due time produced stools of cane which have been 
propagated. Doubt is expressed as to whether the Uba will ever take the fancy 
of the estate owner in Jamaica, but it may prove a useful cane for small growers 
in wet upland districts. 

As regards its nomenclature, the Superintendent of the Jamaica Botanic 
Gardens, Mr. W. Harris, in his annual report gives some interesting conjectures. 
The Kew Bulletin, he says, points out that it was due to the late Mr. John 
Medley Wood, D.Sc., A.L.S., who was for many years Curator of the Natal 
Botanical Gardens, that the Uba cane became established in South Africa. It is 
stated that the correct name of this cane is unknown ; the name “Uba” represents 
the only letters decipherable on the damaged label attached to the variety on its 
arrival in Natal. Mr. Medley Wood thinks that the plant was introduced by 
the Acting Governor, Sir Charles Mitchell, on his return from a visit to India 
in 1885. The word “Uba” may be part of the name “Boa5aya” applied to one of 
the Madagascar canes introduced to the Mauritius Botanic Gardens by Dr. J. V. 
Thomson in 1815. This name may have found its waj’ to India from Mauritius 
along with the caties sent by Captain Dick in 1827 to the Calcutta Botanic 
Gardens on behalf of Captain Sleeman. From the cuttings of the canes, planted 
by Sleeman at Jubbulpur the cultivation of Mauritius canes gradually became 
established in the Deccan and had reached Bombay in 1838. But if the presence 
of the word “Uba” in Natal be due to the survival of the name “ boubaya” in 
India, that name must now connate a cane unlike the one to which it was origin¬ 
ally applied. According to Dr. Thomson, the “boubaya” from Madagascar 
resembled an Otaheite cane. 

Female Labour in Refineries. 

One striking outcome of the war has been the extent to which women have 
been taking the places of men in labouring operations. There are few operative 
tasks into which they have not made an entry. The only limit has been one of 
strength; non-congeniality of task has not been a bar. 

The British Home Office has issued a series of pamphlets dealing with the 
substitution of women in industry for enlisted men ; different industries have been 
separately examined and reported on. One of these now before us relates to sugar 
refineries. Before the war, women’s work in such establishments was confined 
to the lighter warehouse work, but since 1916 they have been suitably and 
usefully employed in a number of other operations; certain departments are 
still, however, considered undesirable for them. Much of the work is wet, heavy 
and hot, so only women of good physique can be profitably employed; but their 
work is facilitated by the use of mechanical aids which obviate the necessity of 
lifting heavy weights. Inclined planes and automatic elevators and conveyors, 
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when properly arranged, make it possible for women to fill and help load heavy 
casks weighing 3 cwts. or more. 

Of the prooesses now open to women the following gives some idea. Women 
wheel, cut open, and assist men in emptying bags of raw sugar; wash casks; 
charge, wash, and scrape the centrifugals where they are provided with open 
bottoms (men do the heavy lifting and scraping); charge the char kilns; attend ^ 
the centrifugals in the cube-house, mind the cutting machines, and remove slabs 
from moulds; take samples in the filter-house; do the labouring work in the 
melting and mixing-house processes; and act as assistants in the unskilled parts 
of the vacuum pan department. Women also undertake the making of the l^xes 
in which they pack the sugar, including the printing of these boxes, wash the 
filter cloths and the raw sugar bags, make small casks, and even clean the fiues 
and stokeholds. -Finally, there is scope for educated women in the research 
department of the laboratory, while the routine work of the laboratory is of 
course within their province. Altogether the employment of women in Biitish 
sugar refineries has become of an extensive character. How far it will continue 
after the war is a problem which will have to be faced generally in all industry, 
and regarding which no concise solution has as yet been put forward. It is fairly 
certain however that after the war there will be, assuming there are enough men 
available, some pronounced clashing of sex interests, as men will insist on 
assuming their old positions, while employers—not to mention the women them¬ 
selves—may prefer the continued practice of women labour in certain branches of 
industry. 

The Kelham Sugar Beet Estate. 

Wo learn that Mr. Sidney Colyer, of Ewhurst, Sussex, has been appointed 
by the British Sugar Beet Growers Society, Limited, as manager of the Kelham 
Estate, Newark, the object of which is to develop a large farm for the production 
of sugar beet as its main crop. Mr. Colyer was one of the thirteen original 
students of Wye Agricultural College, being there under Mr. A. D. Hall, from 
1894 to 1897. He left with the College Diploma (with honours in Biology) and 
also holds the first-class certificate of the Hoyal Agricultural Society. From 1897 
to 1905 Mr. Colyer occupied responsible managerial positions in Kent and Surrey. 
In 1905 he became again associated with Mr. Hall in the development and manage¬ 
ment of Messrs. Arthur Guinness, Son &Co., Ltd.’s experimental hop farms in 
Sussex, of which from 1911 he has had the entire management. It is clear from 
this that the Society has selected an expert agriculturist for the new post, though 
it is not BO clear as to what experience he has had in sugar beet cultivation. 

Mr. Gbobob M. Eolph, general manager of the California and Hawaii Sugar 
Eefining Company of San Francisco, has been appointed chief assistant to Mr. Hootbb, 
the American Food Controller, and will take on the task of regulating the work of the 
sugar department of the new food administration. 

In a survey of the food supplies Mr. Llotd Gbokob lately gave to the House of 
Commons, he stated that the sugar stocks at the beginning of the year were very low and 
continued to bo very low throughout the spring. Sugar ships has singularly bad luck, there 
being probably a higher percentage of loss amongst them than amongst those carrying any 
other food commodity to these shores. But since then there has been a very material 
improvement, and there is an increase in our reserves, so the anxiety with regard to the 
sugar supplies is less now than it was six months ago. Meanwhile the sugar ration is 
maintained at ^ lb. per head per week. 
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V. 

Fiction vebsus Truth. 

One of the most striking, and at first sight incomprehensible, facts in the 
history of sugar and the sugar bounties is the universal prevalence of persistent 
assertions which will not bear the test of intelligent investigation, but which, 
nevertheless, not only continue to be made but, alas, continue to be believed by 
the man in the street. It is absolutely necessary to look further into this remark¬ 
able anomaly, because it is now evident, and even, it may be said, universally 
agreed, that in future our British industries must be defended against the State- 
aided attacks of foreign competitors if Britain is to hold its own in the troublous 
times that are upon us. We must define distinctly the nature and extent of the 
false assertions which have been made, during the last forty years, by those who 
opposed all efforts to defend the sugar industries of the British Empire against a 
deadly attack, and we must endeavour to understand why our opponents were 
quite content to have recourse to fiction when facts were dead against them, and 
why this ignorant public accepted the fiction and rejected the facts. 

This last question, with regard to men’s preference for fiction, has been 
admirably answered, curiously enough, by one of our most persevering opponents. 
Sir Edward Grey (now Viscount Grey), speaking at a gathering in Manchester 
in 1912, said:—“It is not difficult to tell the truth; the difficulty is to get the 
truth believed. It is quite easy to get something which is not the truth believed. 
Anybody can do that; it is so common to all human nature to prefer to believe 
that which is exciting rather than that which is soothing.” 

Nothing could be better than this explanation of the policy of our opponents, 
in tiying to stop any relief to the troubles of the sugar industry, by using fiction 
when facts were against them, and in finding, to their delight, that interesting 
fiction was devoured with much more avidity than dry facts by those who were 
supposed to be searching for the truth. 

Our minds at once revert to the outstanding instance, in the forty years’ 
struggle of truth against fiction, of the assertion that abolition of the sugar 
bounties would raise the price of sugar. It was of no use to explain that the 
bounties only depressed prices in one way, namely, by stimulating excessive pro¬ 
duction, and that it was only when over-production had so far glutted the market 
as to force prices below the cost of production that the consumer enjoyed any 
advantage fi'om the bounties. But that was only a fleeting benefit, because all 
other sugar producers were at once discouraged from producing at a loss, and 
consequently supplies began to be reduced and prices rose. That alternate pro¬ 
cess was bound to continue so long as the bounties stimulated production in the 
area of the bounty-fed industry. The result would be (and in fact was) that at 
each fluctuation between high and low prices the bounty-fed industry grew nearer 
to a monopoly. It actually did at last attain to producing more than half the 
visible production of the world. This again operated in the direction of raising 
prices periodically, because every time that there was a bad season in the bounty- 
fed Eui’opean beetroot districts a large reduction in the crop, which supplied more 
than half the world’s visible consumption, inevitably caused a very serious rise in 
price. For these reasons it was clear (to those who cared to think) that although 
the bounties at times might force prices for a few months below cost of production, 
the other two factors in their influence would so far disturb normal conditions 
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in the opposite direction, by causing a (sometimes very violent) increase in price, 
that it was quite possible, and certainly probable, that the consumer in the long 
run would be no gainer, and might be a serious loser, in the matter of the price 
of sugar. 

Every event in the history of sugar, since bounties were invented, has proved 
the truth of this forecast; but the old bald assertions, first, that the abolition of 
the bounties tvould raise the price of sugar, and secondly, that the abolition of the 
bounties has raised the price of sugar, arc still believed by the majority of men in 
the street. 

For the sake of British industries in the future, which must be defended if 
Britain is to survive, it is absolutely necessary to establish, once for all, the fact 
that what is called the whole system of the commercial policy of this country is 
based on a most dangerous fallacy, namely, that duties must be levied for no other 
purpose than that of revenue. This can be done only by exposing the ridiculous 
fictions to which the teachers of that most erroneous doctrine were obliged to 
resort when facts failed them. It may well be asked, w^hy did politicians stick so 
tight to this doctrine when the practical experiences in the case of sugar proved 
it to be erroneous ? It is to be feared that the true answer must be that the 
policy—erroneously called “ Free Trade”—was such a good party cry that it must 
be defended hy fiction when facts are against it. Our duty is to prove the truth 
of our assertion by a careful analysis of the various fictions which have been 
invented during the fight. This is necessary if we are to start afresh when the 
period of “reconstruction” arrives. We must “do our bit” towards giving the 
Coup de grace to all false doctrine in the economic world if we are to reach safety 
for that fresh start. 

That our sham free trade has been a glorious political cry is well proved by 
the experience in the struggle against the sugar bounties. So good was the cry 
that the opposite party, who would have gladly come to the rescue to save 
the sugar industries, dared not speak out—much less act. It is true that Lord 
Salisbury desired people to clear their minds of cant, but he did not dare to go 
further. Mr. Gladstone also, as proved by our recent quotations from his 
utterances on the subject, was manifestly in our favour, but he dared not offend 
the worshippers of the fetish. It was not till Mr. Chamberlain, in his post at 
the Colonial Office, saw to his horror the sad condition of our West Indian Colonies 
that he, with his usual courage, spoke out plainly and backed his words with 
action. He spoke out bravely in 1899, in his great speech on the occasion of the 
Indian Tariff Bill debate, when he got the House of Commons to establish the 
principle of a duty to countervail a bounty. He boldly said:—“I trust this debate 
will result in a clear issue and a decision, by an undoubted and overwhelming 
majority, which will give the opinion of, at all events, this Parliament, in regard 
to the question of principle.” He got his overwhelming majority, and India 
levied a countervailing duty. This led up to Mr. Chamberlain’s full admission, 
in 1903, of the right of British industries to be defended against State-aided 
attacks from outside. He was not supported by his party—they were afraid of 
the sham free trade cry. In a manly way he stepped aside and fought his own 
battle for the cause of British industries. His party wobbled, and blew sometimes 
hot and sometimes cold, but he persevered single handed till his wonderful 
strength broke down under the strain. 

We must find someone to fight their battle again when the eagerly looked for 
(and by many dreaded) reconstruction is in sight. At present the duty of those 
who fought for real free trade in sugar is to expose, as we now propose to do, the 
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shameful fictious with which our opponents bolstered up their bad case. We will 
examine most carefully these two audacious fictions, first the bold prophecy that 
the abolition of the bounties would raise the price of sugar, and, secondly, the 
impudent assertion that the abolition of the bounties, in 1903, had raised the price 
of sugar. 

We all recollect the prophecy which emanated from the Cobden Club, or, we 
may say, from the Board of Trade, which in those days (1888) was the Cobden 
Club’s Departmental incarnation. It declared positively and definitely, that the 
rise in price would cost the sugar consumers of the United Kingdom exactly 
eight millions per annum. The annual consumption was 1,600,000 tons; the 
bounty (they said) was £5 a ton ; therefore—behold the loss!—1,600,000 multi> 
plied by 6. This became the current argument with those who, in the sacred 
name of free trade, opposed freedom of competition for British industries in their 
own markets. The fiction was freely repeated, even by Cabinet Ministers. 

But there is a much more audacious assertion even than this, because it is an 
assertion made in a printed document issued by the Board of Trade in June, 1880, 
and published in the Appendix to the Report of the Select Committee on Sugar 
Industries, dated August 4th, 1880. This paper, “handed in by Mr. Giffen” (of the 
Board of Trade), is entitled “Estimate of Gain to Consumers of Sugar in the 
United Kingdom since 1871 inclusive, by a Reduction of 2s. 6d. per cwt. in Price, 
owing to Foreign Bounties,” Here we have, please note, not a mere irresponsible 
dream of an enthusiastic party politician, us in the former case, but a serious 
oflBcial statement, drawn up by the head of one of the most important and 
responsible Departments of the Board of Trade, and put m with a series of 17 
other papers as statistical information which the Statistical Department of the 
Board desired to furnish to the Select Committee. This is probably one of the 
most curious documents ever produced and published by a Govennent department 
in this country. There is no circumlocution about it. It appears to be a plain 
statement of plain facts, and was no doubt accepted (as w^as intended by the 
inventor) as the plain truth when read or listened to by the ignorant and unsus¬ 
pecting inquirer. It gives the figures of sugai’consumed for each year from 1871 
to 1879 in cwts., and having multiplied each of those amounts by 2s. 6d., gives in 
the other column, headed “Gain to English Consumer at 2s. 6d. per cwt.” the 
millions sterling gained each year. The columns are then added up, and it appears 
that during the nine years the British consumer gained £18,095,303 ; not because 
the whole sugar consumed had received a bounty, though even in that case the 
figures would have had no foundation, but merely because the bounty to the 
Paris refiners had caused loaf sugar (a small portion of our total consumption) to 
be forced on our markets at prices with which our loaf sugar refiners could not 
compete. The profit of the sugar refiner depends on the margin between cost of 
raw and price of refined. If he gets more than, say. Is. 6d. to 2s. per cwt. 
between the cost of the raw sugai* he takes in and the price of all the products he 
turns outy including loss of weight, he makes a profit; if he gets less, he makes 
a loss. Therefoie, if the foreign refiner who receives a bounty sells his products 
3d. per cwt. below cost of production, he effectually shuts up his British com¬ 
petitor. The Board of Trade cared for none of these things. Details were 
negligible—even in the Statistical Department If the whole raw sugar out of 
which the sugar consumed in those days was made had been receiving a bounty, 
which was not the case, the consumer would have gained nothing until the price 
had been forced down by over-production below the world’s cost of sugar produc¬ 
tion. That also was not the case during the period dealt with in the Board of 
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Trade Btatement. Again we eee the authors of the statement were not even 
masters of the rudiments of the subject. 

Now we come to the second fiction—this time a prophecy—namely that when 
the bounties are abolished there will be a permanent rise in price. Of course the 
two fictions are really the same fiction in two forms. If the consumer has gained 
£8,000,000 a year by the bounties he will lose that sum when bounties are 
abolished. We have shown why the first fiction must be a pure fiction ; but with 
regard to the second, with which we now propose to deal—so fully that it ought 
never to be able to raise its head again—we really have the hard facts of what has 
actually happened in the sugai* market during the ten years since bounties were 
abolished. Probably even these hard facts will be disregarded by those people 
who prefer fiction. The fiction was universally believed by them at the time 
when Mr. Chamberlain made his great speech in the Indian Tariff Bill debate— 
but fortunately not by Mr. Chamberlain. He said very frankly that when he 
was at the Board of Trade he was under the influence of the Permanent Officials 
of that department, and that consequently he was led to believe in the predictions 
which he then made, ** eymy one of which (he said) has been falsified by subse¬ 
quent events.” But though he might still believe in their facts and their statistics 
“never again (he declared) will I believe in their prophecy.” He lived to see the 
final prophecy “ falsified by subsequent events.” We shall be able, with our 
longer experience, to give in black and white a complete contradiction to the 
audacious assertions (which, alas, still hold the field in political circles) first that 
the abolition of the bounties will raise the piice of sugar, and, secondly, (a much 
more important declaration) that now, at this moment, it is an ascertained fact 
that the Brussels Convention, which abolished the bounties in 1903, has raised the 
price of sugar. It is not very long ago that a white paper from the Foreign Office 
told us, in instructions sent to the British Delegate to the Permanent Commission 
at Brussels, that a rise in the price of sugar then taking place, (well known in the 
market to be caused entirely by a short beetroot crop) was caused by the Brussels 
Convention. 

A still more audacious assertion is quoted by Mr. Sanlbach Parker in a 
paper recently published by “The British Empire Producers’ Organization,” 
entitled “The Sugar Supply of the Empire: its Production and Distribution.” 
At page 19 we learn that Mr. Hobhouse, in 1912, at that time a member of the 
Government, said, in a speech at Derby, that “ the Conservatives gave them to 
understand that the Convention would certainly keep down if it did not diminish 
the price of sugar, hut sugar had risen ever since.'' 

Let us look now at the facts. Far from sugar going up when the Convention 
came into force, in September, 1903, it actually went down, for the very simple 
and manifest reason that there was too much sugar. We have before us the 
weekly quotations for the market sugar standard called “ German Beetroot 
sugar, basis 88 per cent, net analysis, free on boaid Hamburg.” To judge of the 
meaning of the piices we are about to quote it must be premised that the cost of 
production of sugar all over the world ranges from about Ss. per cwt. at the lowest 
to about 98. 6d. to lOs. per cwt. at the highest, with, may be, a few exceptions of 
specially favoured localities, or seasons, or factories on the one hand, or of specially 
iinfavourable conditions on the other. To strike an average we will take a figure 
somewhere between Os. and lOs. per cwt. as the line between profit and loss in the 
production of good raw sugar. The figure has been inclined to rise since 1904. 

With this preliminaiy explanation we will go through the figures for the 10 
years 1904-13. In January, 1904, the price of the above-mentioned standard 
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ranged from 78. lOJd. to 8s. 3d.. In February prices remained below Ss. In 
March and April they were a shade higher, but at least Is. below the cost of 
production. In May, June, and July, they were still below the cost of production, 
but in July serious fears were entertained about the coming beetroot crop. The 
fears were well founded, as was proved six months later when the crop deficiency 
turned out to be 1,200,000 tons—a most serious loss of supplies to satisfy the 
world’s consumption. The only cure was a heavy rise in price. From 9s. 9d. in 
July, prices rose to lOs. fid. in August, 11s. in October, 14s. 3d. in December, and 
Ifis. in January, 1905, when the result of the ciop was pretty well known and 
confirmed. “We told you so,” cried the sham Free Traders, “ this is the result 
of the Convention.” Everybody believed them. No one, except those in the trade, 
knew that prices had remained for ten months after the abolition of the bounties 
below or round about the cost of production, and that a reduction of 1,200,000 tons 
in the world’s supply of sugar was bound to cause a violent rise in price—of course 
aggravated by the usual interference, on such occasions, of the outside speculator. 
When he rushes to liquidate there is a general stampede, and prices fall. They 
fell from Ifis. in January, 1905, to lls. in July, and 8s. 9d. in August. This, 
therefore, could not have been a rise caused by the poor much-abused Brussels 
Convention, for here we were, just a year after the abolition of the bounties, with 
prices well below the cost of production. This story is tho same for everyone of 
the short beetroot crops which occurred during the ten years since bounties were 
abolished. The opponents of the abolition of the bounties—all men who refused 
to allow British producers to enjoy free competition in their own markets—on each 
occasion shouted loudly, as before, that sugar was dear because of that wicked 
Convention. And then prices went down again to the old figure round about the 
cost of production—but they still shouted, and eveiyone believed them, and no 
one cared to take the trouble to look at the daily report of the sugar market. They 
believed, as Mr. IIobiiouse wanted them to believe—that “ sugar had risen ever 
since”—that is for nine years when he spoke those woids. Dining the whole of 
the year 1906 the price hardly ever touched 98., and for many months it was far 
below the average cost of production. During 1907 pricos were very steady, 
between 8s. and 10s., again round about the co.st of production. In 1908, with 
prices ranging from 98. fid. to lls. 3d., there was only just room for some pro¬ 
ducers of raw sugar to work with a little profit. The crop of 1909-10 turned out 
to be deficient to the extent of about 600,000 tons, quite enough to caus(3 a rise in 
price. Consequently prices began to rise in August, 1909, to 1 Is. fid., December 
to 128. fid., February, 1910, to ISs. 9d., March to Hs. 9d., remaining about that 
figure till the end of August. The rise, as usual, had brought consumption and 
production nearer together and had also, as usual, drawn upon invisible supplies, 
so that prices fell until they reached Ss. 9d. in October—once more below the 
average cost of production. The speculators had burnt their fingers. The crop of 
1909-10 turned out to produce fi, 136,911 tons—about 600,000 tons below its pre¬ 
decessor ; but the crop of 1910-11 produced 8,105,126 tons, so it is not surprising 
that, in anticipation of such an increased production, prices fell below 98. in 
October, 1910. They remained so until March, 1911, when fears for the crop 
1911-12 began to appear, and prices rose gradually till they reached Ifis. fid. in 
November. Again the joyful cry was heard tliat the Brussels Convention had 
driven up prices most alarmingly. The real cause was that the European beetroot 
crop instead of producing 8,000,000 tons of sugar, as it should have done if weather 
had been normal, only produced 6,346,000 tons, a deficiency of nearly 1,800,000 
tons. The rise was inevitable. It was because the bounties had stimulated pro- 
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duction of beetroot sugar to such an extent as to make the world dependent on it 
for more than half its supply that the consumer suffered so grievously every time 
there was a bad crop and a sudden deficiency, which is bound to drive up prices. 
The high prices in all these cases, therefore, clearly traced their origin to the action 
of the bounties, not to their abolition. The public, on the other hand, were de¬ 
luded by the constantly reiterated assertion that whenever there was a rise it was 
the result of the abolition of the bounties. Why ?—no one could tell them—but 
they believed it and still believe it. The saying is no longer ** Great is the truth 
and it will prevail,” but “ Great is fiction because they like to have it.” In 1912 
prices fell to 9s., and in 1913 below 9s., and they ranged between 98. and 10s. until 
the war came. We think we have proved our case without a flaw, either in the 
facts or in the arguments. 

Since the bounties were abolished ten years had elapsed before the war came. 
Many people have from time to time taken the trouble to ascertain the average 
price of sugar during a portion of the bounty period and during a period of the 
same length since bounties were abolished. The results have always shown that 
there was practically no difference between the average prices of the two periods. 
The extremely low prices during a portion of the three or four years when the 
German and Austrian cartels were in operation were of course exceptional. If 
the Brussels Convention had not come to the rescue the threat of the German 
producers, that they would keep up the over-production and the ruinous prices 
and thus crush all competition, would have been successfully earned out. 
Presently they will try again. 

G. M. 


Formulae for computing Mill Extraction. 

By NOEL DEERR. 


In the Enynieer of February I6th, 1917, Mr. P. H. Pharr has developed 
certain methods for calculating the extraction of juice from the cane with dif¬ 
ferent milling trains. These formulae are more convenient than the method of 
successive approximations that I erapWed in “Cane Sugar,” as is quite properly 
remarked by Mr. Pharr. At the time when I made those calculations the 
9-rollor train was standard practice, and the 12-roller ti-ain was still being 
developed. As now 15, 18, and even 21-roller trains are common, a complete 
algebraical solution of the different systems of maceration may be useful. 

Consider the cane as composed of fibre,/, and juice, 1 — /, the juice being of 
uniform composition ; let the cane be crushed till it contains m fibre. Then the 

bagasse weighs per unit of cane the juice is the juice obtained per 

Yii 7U 

unit of juice present in the cane is —and the juice remaining in the 


bagasse is 


f{i- 


Now to ^ bagasse let w water be added with complete admixture; there 

m 

f f I — 7)i) / -j- win — /'/ii ,. 1 

now results - - ^— diluted juice; let this be again 

crushed till the bagasse contains m fibre when there will be obtained w -p 

f -4- wni — fm win ^ ^ i. • • i. • 

—I ---:-^ parts of juice per unit part of juice present in 

the bagasse. This process may be indefinitely repeated and the same proportion 
extracted at each operation. 
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Now for convenience of writing let —- - -^ be put equal to r, and let 

/ + — f7n 

the juice remaining in the dry crushed bagasse be unity; then with the addition 
of w water r juice is obtained and 1 — r remains in the bagasse; again adding 
water r (i — r) juice is obtained, and the total quantity obtained with two 
additions of ii; is r + r (i — r); with n operations the sum of these terms is 
1 — (i — r) a. Hence the equivalent weight of original juice obtained in the dry 

crushing and n wet crushings is i — ^ — {1 — r) «}•, and the 

extraction is the above quantity divided by 2 — /and multiplied by 100, 


The comparison between single and multiple addition of water is of most 
interest when iv is constant; when w water is used in one operation let 

r, = juice be obtained; now let water be used in two succes- 

/ + ivm — /m z 


sive operations; then r, becomes 


.9 / + t<;m —- ^ fm 


=r and the juice obtained 


in the two operations is 1 — {1 — and generally in n operations with— 

water used in each the juice obtained is 2 — (2 — rn) ". This expression increases 
as n increases. As a special case, let /= 0*1, w = 0*3, and m = 0*5 (i.e., fibre 
10 per cent., water 30 per cent., cane and fibre 60 per cent, in bagasse). Then, 
wm 


f -h — fm 

wm 

2 _ 

' r ^ 


: 0'75 


Z= 0'60 = r„ 


wm 


/ + 


v;m 

T' 


= 0'5 = r, 


and 


-fm 


i—= 0'75y i —(i—r,)» =0*8^, 1 --{1 — r,y = 0'875. 


That is to say, with all the water used in one operation 75 per cent, of the 
juice is obtained of that present in the dry crushed bagasse; with the addition 
of a second mill and with the same quantity of water used in two operations, 
84 per cent, is recovered, and with a third mill the proportion rises to 87*5 per 
cent. 

The expressions for compound saturation, i.e., a process in which all the 
water is added at the last mill and the dilute juices systematically returned to 
the preceding mills, may be found as follows. As before, let the juice in the 

bagasse be unity, let w water be used, and let -—— be denoted by r. 

/+ Tvm —fjii 

Then in the first operation r is extracted and 2 — r passes away in the wet 
crushed bagasse; now let r be returned to the dry crushed bagasse which will now 
contain 2 + r, from which r {1 + r) is extracted and (2 + r) (2 — r) passes away 
in the bagasse; then returning r (2 + r) the third operation starts with 2 + 

(2 + r) from which r + (^ + **) is extracted, and 2 — r + »* (2 — r) (2 + ’') 

passes away in the bagasse; after 7i operations the quantity remaining in the 
bagasse is (2 — r) ^ ^ (2 — r) ^ . . , . + r ^ (2 — r) ” (2 + r). The 

n — 

sum of this expression to infinity is j > which gives the quan¬ 
tity of juice passing away in the bagasse, quantity extracted is : 

(i — r)“ _ r 

i_[r(2-r)] 2-r+H- 
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This expression gives the extraction on the juice in the dry crushed bagasse 
as obtained with two wet crushing units, all the water used being added in front 
of the last mill, the diluted juice here expressed being returned in front of the 
penultimate mill. With three wet crushing units the proportion of sugar left in 

the bagasse is -—and the extraction is - J - and 

^ i~-[r ^ + 

genemlly with n wet crushing units the juice left in the bagasse is given by the 
sum of the series: 


(i — r)» + y (2 r)»* {1 — r)« “ ^ + . . . . = 

and the extraction is 2 — --r— ^ • 

2 — [r (i —r)« - J 


(2 — y)» 

2 — [r (2 —’ 


then 

fz: 


As a special case, as before let w = 0*30, f = 0*10, and m = 0*50; 


/ + W7n — fm 


= y = 0‘75, whence 


-y + y. 


zn 0-923, and 


r + 2r'^—r 


= 0'98k. 


That is to say, with compound saturation and two wet crushing units 92*3 per¬ 
cent. of the sugar in the bagasse is recovered, and with three wet crushing units 
the proportion rises to 98*4 per cent. These figures are very much higher than 
those found for single, double, and triple saturation. 


The above equations refer to an ideal cane with juice of uniform quality, and 
to an ideal admixture of added water ; actually the first expressed juice is richer 
than that remaining in the bagasse after the dry crushing, and the admixture of 
the water is far from perfect. These facts modify, but do not invalidate the 
argument; if it is desired to apply them to actual working conditions in computing 


extractions, all that is necessary is to w'rite 


a (m 

m (2 ■ 


■/) 


for 




where n is 


-/) (i -J) 

greater than unity, and for r to put hr where b is less than unity, though the 
actual determination of the values of a and h is difficult. 


Finally, to give a conspectus of the results to be obtained from these formulae 
and to give a comparative view of the benefits of the different methods, I add a 
table calculated by their use and constructed as follows:—Oane contains 10 to 
15 per cent, of fibre and is dry crushed to 60 per cent, of fibre, the same 
percentage being assumed in the wet crushings; the water added is 10 per cent,, 
20 per cent., and 30 per cent.; by single saturation is meant one addition of water 
without return of dilute juice; by double saturation, two additions of water also 
without return of juice; by single compound saturation is meant the use of all 
the water at the last mill and return of the dilute j uioe to the penultimate mill; 
by double compound is meant the use of all the water at the last mill, return of 
tWs juice to the penultimate mill, and the return of the penultimate mill juice to 
the antepenultimate mill. These methods would include a crusher and 9, 12, 
and 16-roller mills, treating the crusher and first six rollers as the dry crushing 
unit. 

In constructing this table the juice is assumed to be of uniform composition 
and the admixture of water is considered to be perfect. 


It is easy to see that this expression is also the general equation for computing the 
extraction in a diffusion battery. 
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Table giving Computed Extraction in Different Systems of Milling 
FOR / 0*10 to 0*15, w 0-10 TO 0*30, AND m 0*50. 







10 

n 

•12 

•13 

•14 

•16 

Dry crushing, w 

0 

, , 

. 

.. 

. S8-9 .. 

87*7 . 

. 86-4 . 

. 86-0 . 

. 83*8 . 

. 82*8 

Single saturation, 

w « 

0*10 



. 94-4 .. 

93-6 . 

. 92*6 . 

. 91*4 . 

. 90-6 . 

. 89-3 

>» »♦ 

w *» 

0-20 . 


. • 

96*3 .. 

95*7 . 

. 94*9 . 

. 94*2 . 

. 93*4 . 

92-5 


IV ~ 

0*30 


. 

. 97-2 .. 

96-6 . 

. 961 . 

. 96-6 . 

. 94*8 . 

. 94-2 

Double ,, 

iV 

0-20 


. • 

. 97-2 .. 

96-6 . 

. 96*0 . 

. 95-3 . 

. 94-6 . 

. 93*6 

> > 

W a* 

0-30 

, 

. 

. 98*2 .. 

97-7 . 

. 97-2 . 

. 96-7 . 

. 96 2 . 

. 96-7 

Triple ,, 

W a= 

0-30 . 



. 98*6 .. 

98*2 . 

. 97*8 . 

. 97*3 . 

96*8 . 

. 96*2 

Single compound saturation, w 

- 

10 . 

. 96-3 .. 

95 4 . 

. 94-6 . 

. 93-7 . 

. 92*7 . 

. 91-6 

> > j 1 


w 


0-20 . 

. 98-4 .. 

97-9 . 

. 97*5 . 

. 97 0 . 

. 96*6 . 

. 96*1 



w 


0-30 . 

. 99T .. 

98-9 . 

. 98-6 . 

. 98*3 . 

. 98*0 . 

. 97-7 

Double ,, 


w 


0-10 . 

. 98*4 .. 

98*0 . 

. 97*5 . 

. 97-0 . 

. 96-6 . 

. 96-9 

>) 


IV 


0-20 . 

. 99*5 .. 

99-3 . 

. 99-2 . 

. 99-0 . 

, 98*7 , 

. 98*4 

9 1 *9 


w 


0-30 . 

. 99-8 .. 

99-7 . 

. 99-6 . 

. 99*6 . 

. 99-4 . 

. 99-3 


The Extraction of Sugar from Pinal Molasses. 

By H. C. PRINSEN QEERLiaS. PhD. 

Finding in the Intervational Sugar Journal for July (pnge 297) two rejoinders 
to my recent article on the extraction of sugar from final molasses^ I take the 
opportunity to answer them here simultaneously. 

It is the cnse that on page 88 of the 1903 edition of my work “ On Cane 
Sugar and the Process of its Manufacture in Java” I wrote the following sentences: 
“ It is true that after higher concentration more sugar crystallizes, but this takes 
place in such a form that it cannot be separated; ’* but this sentence should be 
read in connexion with some foregoing lines which run as follows: “It may 
happen that a very sticky molasses, having a high saccharine content, is already 
practically exhausted, because its nature does not admit of any further evapo¬ 
ration, as in such a case the boiled mass would become too viscous to allow of 
crystallization. 

“ In these cases the molasses contain so much gummy matter that one is 
obliged to leave much water in them, lest they should coagulate into a sticky 
mass of jelly after evaporation and cooling. If evaporation is actually earned on 
to this point, the ciystallization is hindered, and the minute crystals can no longer 
be separated from the adhering sticky mother liquor, thus practically preventing 
them from being recovered. 

“If in order to avoid this the molasses are left less concentrated, too much 
sucrose remains dissolved and does not crystallize, for which reason the loss of 
sucrose in molasses is disproportionately high. Though the solubility of the sugar 
is in any case exclusively influenced by the proportion between glucose and ash, 
the quantity of water which we are compelled to leave in the molasses is regulated 
by the nature of the total amount of the non-saccharine bodies, because in practical 
working the massecuites have always to be boiled in such a way that a certain cir¬ 
culation remains possible. It is true that after higher concentration more sugar 
crystallizes, but this takes place in such a way that it cannot be separated.” 

This means therefore tW on concentrating a molasses, sucrose crystallizes out 
to the limit fixed by the ratio between glucose and ash, but in practical working, 
as accomplished in those days, viz., boiling string-proof, the last particles of 
sucrose crystallize out in a form so fine that they cannot be recovered, therefore 
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we have to leave move water in the boiling than we should like to and lose more 
sugar than oorresponds with the composition of the sugar-salt combination. 

The above quotation was written as far back as 1903, when the last boilings 
were boiled string-proof, but just as Cyraxo de Bergerac remarked in Bostand’s 
play, “ iPai fait mieax deputaP I have since showed that on boiling last molasses 
on grain with a, pied de mite of massecuite from 85 uaip or of fine grain, the masse- 
cuite could be evaporated till all of the free water was driven out and only the 
sugar-salt combination remained in the liquid. 

Mr. Williams does so by boiling string-proof, cooling, curing and dissolving 
again, but I have shown that the same thing could be done in one operation 
simply by boiling on grain to a high concentration in the vacuum pan and cooling 
in movement, while the massecuite can be cured in no more than three days and 
gives up all its content of free sucrose, leaving the portion immobilized by the 
salts in the molasses. 

I do not believe that when evaporating the water out of the hydrated salt- 
sugar combination this will be broken up into its components, any more than that 
a crystallized salt, e.g., copper sulphate, is broken up into copper oxide and sul¬ 
phuric acid merely by driving off its crystallization water. My firm belief is that 
these combinations keep equally in a dehydrated state and do not split into 
crj’stallizahle sucrose and salt. 

It has been the custom in Java for the last ten years to evaporate the water 
from the exhausted molasses and to turn it into a solidified mass. I have seen 
hundreds of such boilings and in no instance did they show any trace of crystal¬ 
lization ; they were always amorphous and at least some of them might have been 
crystalline if that combination were broken up by desiccation at so low a tem¬ 
perature as prevails in a good vacuum pan. 

In the process described I can easily produce exhausted molasses of 27® apparent 
purity (degrees Brix and polarization). If Mr. Williams can produce molasses of 
20® purity, that is desaccharified bj’ evaporation and not by leaving them standing a 
long time in cisterns where they may become partly inverted, his scheme beats mine. 

Finally I can assure Mr. Williams that in reality the last massecuites may 
be boiled down to 98® Brix (not per cent, solids). If on curing at 46° C. they are 
found too stick}' they may be diluted in the coolers with water or with dilute 
molasses without fear of re-dissolving sugar. This means, of course, that the 
mixing is done carefully and not too extravagantly. The dehydrated salt-sugar 
combination takes up water till the proper amount of water of constitution is 
restored and it is not thereafter that the water will be able to dissolve any of the 
crystallized sucrose. I would request Mr. Williams to go to work as I have 
described in my book and see if the method laid out there is not practicable. It 
is not our aim to advocate special processes, but to promote the status of the 
industry. In this respect I am most firmly convinced that we cannot do better 
than avoid all boiling to string-proof and derive the best profits from boiling to 
grain. I have been able to bring down the purity of the Java molasses con¬ 
siderably and to increase the output of sugar by abolishing boiling smooth and 
by doing away with all hot-room processes. 

When boiling on grain with a pied de cnite of massecuite from syrup or of fine 
grain, this may be accomplished with ease, and if the last massecuite is made to 
an apparent purity of 60® and boiled to, say, 98® Brix, it may be separated into 
raw sugar and exhausted molasses of, at a minimum, 27° apparent purity. If the 
massecuite is too stiff, it is diluted with water or dilute molasses. 

I do not want to indulge in theoretical observations here, but merely ask that 
the method be given a fair trial to see if it is satisfactory or not. 
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The Use of Vegetable Decolorizing Carbon as 
compared with Animal Charcoal (Bone-black) 
in Sugar Refining. 

By M. WEINRICH. 

My attention has been drawn to an advertisement of the Norit White Sugar 
Go., which contains such astonishing claims as to challenge criticism. 

Having made years ago, first alone in the United States, and later on in 
London in collaboration with the late Benjamin E. B. Newlands, an authority 
on sugar refining, a great many experiments with various kinds of vegetable 
carbons in comparison with animal charcoal (bone-black), readers of the Inter^ 
natimial Sugar Journal may be interested to learn something of these investigations. 

One kind of carbon which we tried decolorized fully as well as the best blood 
char. We revivified the used materials in well-known ways, either by boiling 
them in a solution of soda of 6® Be. (the Glauzig process), or in one of ammonia 
(Dr. Eisfeld’s process). 

As the result of these experiments we found that: (1) the specific gravity of 
the best kind of carbon was only about 10 per cent, that of char, or in other words, 
it was extremely bulky; (2) even the best kind removed only colour, and neither 
organic nor mineral impurities, which char does; (3) after each revivification, 
which is both troublesome and expensive, the material, being very soft and 
amorphous, shrunk more or less, and its absorptive power was reduced in propor¬ 
tion ; (4) a certain volume of the best grade used did not remove more colour 
than the same volume of finely divided char, passing through a 30-mesh sieve- 
Char removed considerable impurities, but the vegetable carbons none. 

In consideration of all these drawbacks, we dropped the subject, because in 
our opinion vegetable carbons, if used on a large scale in sugar refining could not 
compete with char, kept at high efficiency. This opinion was shared by Dr. 
Pkinsen Geerugs and other prominent experts. 

I have read carefully Mr. Wijnberg’s specifications, and have noted the claims 
of his U, S. Patents No. 1,070,654 and No. 1,074,337, on the strength of which his 
Company was formed. 

Claim 2 of Patent 1,070,654 reads“The process of refining raw sugar juices, 
which consists in acidifying such juices with about 1 per cent, of normal acid, mixing 
the said juices with decolorizing carbon and filtering to separate the decolorizing 
carbon.*' Claim 2 of Patent No. 1,074,337 says:—“A process for regenerating 
decolorizing carbon containing more than 50 per cent, of pure carbon, and having 
a decolorizing power higher than bone-black, and containing absorbed impurities, 
comprising treating said decolorizing carbon with alkaline solutions of such 
strength as to dissolve or destroy said absorbed impurities.” 

I believe Mr. Wijnberg will have some difficulty in finding a refiner willing 
to acidify his liquors to the prescribed degree, to add some Norit (which is neutral), 
and then to boil for 15 minutes according to the specification. The result would 
be disastrous: an enormous inversion. 

Mr. WuNBERG claims in his Patent 1,070,664 that he has “discovered that 
the regeneration of the decolorizing carbon can be obtained by treating with 
caustic alkalis or carbonates, or both, after which the decolorizing carbon is 
washed, etc.” 

Let me tell Mr. Wijnberg that he is more than 40 years late with this 
“discovery,’* because this same process was in use for bone-black many years 
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ago in several beet sugar factories and refineries in Germany. When travelling 
in Germany with the late Theodore A. Havemeyer, the first president of the 
Sugar Trust, I saw the process in operation in the Glauzig factory near Halle. 
Mr. Havemeyer, who knew a thing or two about sugar refining, severely criti¬ 
cised this mode of revivifying as far too expensive and troublesome, and later on 
it was abandoned at Glauzig. It seems quite immaterial whether the carbonaceous 
filtering material contains 10 or 50 or more per cent, of carbon—the process 
remains the same. 

Mr, WiJNBERO is now stating in his advertisements that no acid need be 
used in the sugar liquors with Norit, and soda is not absolutely essential for the 
revivification of the Norit.** If this is so, I would ask what remains of Mr. 
Wijnberg’s patent claims P 

Another claim in favour of Norit is the total elimination of the bag filtration 
plant.’* We all know that raw sugar liquors from washed or unwashed sugar and 
also the washings are defecated with lime and phosphoric acid whereby a con¬ 
siderable scum is formed afterwards to be filtered off. Mr. Wijnberg proposes 
to add to the defecated but unfiltered liquors some Norit together with some 
kieselguhr and then to filter through presses. I do not doubt that this is feasible, 
but I ask the inventor how he will separate in the resulting filter cakes the scum 
from the Norit and revivify the latter ? Moreover, it is a well founded rule with 
sugar refiners never to bring muddy liquors in contact with decolorizing agents. 

But Mr. Wijnberg’s most stupendous claim reads as follows :—‘‘ 3 per cent, 
of Norit will do the decolorizing work of 100 per cent, of animal char! This 
means that thirty times less bulk has to be handled ! ” 

In reply to this I wish to say that it will be leather difficult to prove that 
1 cub. ft. of Norit will decolorize any more than 1 cub. ft. of finely divided good 
bone-black, not to speak of the purifying efficiency of the latter. And thirty 
times as much is claimed ! 

Referring to the vegetable carbon called “ Carbrox,” now so much advertised, 
made from cereal fibrous material, reference should be made to U.S. Patent 
No. 455,676, granted to me July 7th, 1891, In this old patent I describe and 
claim : “ As a material for the filtration of sugar solutions, or other solutions or 
liquids, the fibre, crude or charred, of the described grasses whose stalks or stems 
have an internal marrow or pith.” 

Since cereals belong likewise to the family of the grasses {Gramtnae) it seems 
that this patent anticipates Dr. Shilstone’s invention. Although I found later 
that the use of these charred grasses (cane bagasse, corn stalks, etc.) is too expen¬ 
sive, I can recommend the use of finely comminuted crude bagasse as a filtering 
agent, costing practically nothing. By passing the bulk of the bagasse before it 
goes to the furnaces over a perforated sieve agitated by a crank shaft, enough fine 
bagasse can be obtained for addition to the defecated juice, all of it being then 
filtered through presses. Full cakes can be obtained, which are easily washed, 
while the juice will be perfectly clear. What a clear juice implies regarding the 
quality of the finished product, every manufacturer knows. 

To sum up : It is the opinion of the writer that vegetable carbons if used on 
a large scale in the refining of sugar will offer only disadvantages compared 
with bone-black. 


Captain Bathurst, M.P, who was till recently representatire of the Food Controller’s 
Department in the House of Commons, has been appointed Chairman of the Royal 
Commission on the Sugar Supply, in the room of Viscount Devonport, resigned. 
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Prospects in CubSi 


Sugar in its August issue gives us some remarkably interesting and instruc¬ 
tive details about Cuba, the greatest sugar producing country in the world. The 
increased cost of Cuban raw sugar, according to the detailed statement of a bank 
manager in Havana, is very striking. According to the author’s figures the 
present cost of producing raw sugar laid down at the port of shipment in Cuba is 
3*04 cents per lb., against the previous cost of slightly under 2 cents per lb. 
Adding lighterage, warehousing, freight, insurances, and import duty in United 
States, the cost per lb. laid down at New York is now, therefore, 4*661 cents. 

The report of the United States Consul General in Havana is most interesting. 
The total production of the 1917 crop, estimated at 3,500,000 tons, he put at 2,800,000 
long tons under the most favourable conditions.' But the actual loss would be 
far greater. The estimate of 3,500,000 tons would have been exceeded but for 
the disturbances. The possible production was 3,571,400 tons. The average 
yield of sugar per acre is about 2^ tons. In one district of the Oriente Province 
the damages done by the disturbances cannot be immediately recovered because 
most of the cane fields destroyed by fire have not yet been cleaned. In another 
district, where the largest sugar mills in the world are situated, the burnt fields 
have been cleaned and it is estimated that under favourable conditions the next 
crop will be considerably in excess of the estimated 1917 crop. In two other 
provinces, Camaguey and Santa Clara, visited by the disturbances, the destruction 
was far greater than in the province of Oiiente. Railway bridges, railway stations, 
and one half of the cane crop were destroyed. 

In spite of all this, Cuba will bo able to produce more than 3,500,000 tons in 
1918. A number of large new mills and thousands of acres of new land will be 
added. 

The difficulties will be transportation and labour. Lack of transportation 
facilities causes the locking-up of thousands of tons of sugar in local warehouses 
on which mill owners are unable to get any advances from the banks. As to 
labour, the revolution caused thousands of Spaniards, Haitians, and others to 
leave the country, and it is feared they will not return ; 50,000 extra hands will 
be necessary. 

The writer concludes with a striking eulogium on the fertility of the soil. It 
is capable of producing a much greater yield, most of it being virgin soil. Three 
crops of corn can be raised each year. Cane reproduces itself each year for 20 to 
25 years, and the only fertilization required is the leaves from the cane at harvest 
time. The country also contains thousands of acres of grazing lands, and 
vegetables of all kinds grow continuously. 

Thus we see that Cuba (and Java) remain, at present, the most favoured of 
all cane sugar producing countries. But there are other virgin sugar soils in the 
tropics not yet exploited. The British Empire must enter the field and ** do 
its bit” in supplying the United Kingdom with enough sugar for its home 
consumption. 


The Royal Commiseion on the Sugar Supply hold that the following should be the 
maximum prices of sugar within the United Kingdom Pieces, 6Jd. per lb.; granulated, 
5|d. per lb.; cubes, per lb. 

^ Since he wrote his report, his figure has been exceeded, for, as will be seen on page 
Messrs. Guma & Mejeti give the total production down to July Slst as 2,847,319 tons, while 
WiLLET <fe Gray still hold to their recent estimate of 3,000,000 long tons for the Cuban crop. 
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Superheated Steam in the Sugar Factory. 

By fbane coxon. 


In last month’s issue a few notes were given on the use of superheated steam 
as applied to the smaller type of factory; the accompanying drawing now shown 

indicates clearly the 
proposed arrange¬ 
ment of superheater 
setting. 

It will be seen 
how simply the at¬ 
tachment can be 
made with a mini¬ 
mum of pipe and 
brickwork altera¬ 
tion when applied 
to the multitubular 
boiler. 

Inspection doors 
as shown should be 
built in for the 
periodical cleaning 
with a steam jet. 



Kegarding the position of 
the stop valve it will be obvious 
that this must not be placed 
between the superheater and 
boiler, but should be taken 
from its usual place on the 
boiler mounting and fitted at 
the junction of the boiler steam 
pipe to the steam main. 

When water collects in the 
superheater from cooling down, 
the steam upon re-generation 
will then go to the boiler, the 
superheater being isolated as 
well as the boiler from the 
main steam pipe or othei 
boilers. 



It was stated during the summer that there had been no less than 750,000 applications 
for sugar for preserving on behalf of alleged growers of fruit. But since then there hare 
been hundreds of prosecutions all over the country of persons charged with applying for 
such sugar without the qualification that they grew the fruit they were bent on preserving. 
A goodly proportion of these delinquents intended to buy the fruit and preserve it; hut 
there were also cases of fraud pure and simple, where the applicant had no intention of 
using any appreciable proportion of the sugar to preserve fruit. Heavy fines have been in 
many instances inflicted. 
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The United States Beet Sudar Industry: 

A Federal Trade Commission Report. 


An investigation into the conditions in the beet sugar industry in the United 
States, especially those relating to the costs and profits of growing sugar beets, 
the cost of manufacturing and marketing beet sugar, the profits in the manufacture 
and sale of beet sugar, and the relations between sugar beet growers and beet 
sugar manufacturers, was undertaken some time ago by the United States Federal 
Trade Commission at the instigation of the Secretary of Commerce, owing to 
complaints on the part of farmers that they were not receiving a fair price for 
their roots. 

The investigation covered in detail the operations of all the beet sugar factories 
in the States except two small ones, during the five-year period ending with the 
business year of 1913-14. The results of the inquiry have now been incorporated 
in a report which was recently submitted to Congress. This report is admittedly 
a belated one, but its issue has been delayed, much to the regret of the Commission 
who would have liked to have brought the information down to a later date, but 
such a course was not possible because it went beyond the limits laid down for the 
Commission’s investigation. As a result, the findings now published are rather 
more of historical than of current interest. What follows below is taken by us 
from the Letter of Submittal addressed to Congress, and may be considered an 
accurate if brief summary of the facts which the Commission ascertained.* 

The present extent of the industry ,—In 1914, 700,000 tons of beet sugar was 
produced in the United States in 78 factories. The four principal centres of 
production were Michigan and Northern Ohio, Colorado, northern Utah, and 
southern Idaho and California, but 12 other States contributed to the total 
production. Michigan and Colorado each had 16 factories in 1914, California had 
13, Utah seven, Idaho and Ohio five each, and Wisconsin four. There were ten 
States that had only one factory each. California and Colorado produced more 
than 50 per cent, of the total production of the country during the five years 
covered by the report. The annual consumption of sugar in the United States is 
approximately 4,300,000 tons, and about 16 per cent, of this was produced in 
domestic beet sugar factories in 1913-14. 

Growth of the industry ,—There were only three beet sugar factories in 
operation in the United States in 1870, and this number had increased to only 
nine by 1897, but in 1914, as already stated, there were 78. The production has 
increased from less than 45,000 tons in 1897 to more than 700,000 tons in 1914. 

The rapid development of the industry after 1897 has been largely due to 
direct encouragement by the Federal and State Governments, particularly the 
former. While Customs tariffs have afforded a large measure of protection to the 
industry since 1883, it was not until after the Tariff Act of 1897^ that the rapid 
development of the industry began. In 1897 Michigan enacted a State bounty 
law which greatly stimulated the building of factories in that State. Soon after¬ 
wards other States enacted similar laws, but they were all, including those of 
Michigan, soon repealed or declared unconstitutional. 

1 Federal Trade Commission: Report on the Beet Sugar Indu8ti*y in the United States. 
Washington Government Printing Office, 1917. Price, 20 cents. 

* By the Act of 1897 the duty was fixed at 0*95 cent, per lb. on sugar not above No. 16 D.8. 
and not above 76® polariscope test The additions for the higher tests made the rate on 96® 
sugar 1*686 cent, per lb. These rates remained in force till March, 1614, except as to sugar 
from the Philippines and Cuba. 
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The United States Beet Sus:ar Industry* 


Coat of producing beet augar ,—The average cost for 64 factories producing 
96 per cent, of all the beet sugar in the United States during the five years ending 
with the season 1913-14 was $3.74 (15s. 5d.) per 100 lbs., including depreciation, 
which for these factories averaged 25 cents. The average cost of 36 factories 
producing 74 per cent, of the sugar was $3.46 (148.3d.); the average for 26 factories 
producing 57 per cent, of the sugar was $3.36 (13s. lOd.). On the other hand, 
21 factories producing 15 x>er cent, of the sugar had an average cost of $4.84 
(19s. lid.) There was a wide range of cost in different factories. The lowest 
average cost for any factory for the five-year period, including depreciation, was 
$2.94 (126. Id.), and the highest was $6.45 (26s. fid.) per 100 lbs. Speaking 
broadly, this wide variation was due mainly to differences in the cost of beets per 
100 lbs. of sugar, but there were also wide differences in the cost of manufacture. 
The average cost of beets per 100 lbs. of sugar for these 64 factories during the 
five-year period ranged from $1.64 to $4.48 (fis.Od. to 18s.6d.), while the additional 
cost of production, including overhead expenses but not including depreciation, 
ranged from 44 cents to $2.44 (28. lOd. to lOs.). In general, high cost of beets is 
accompanied by high cost of sugar. 

There was also a notably wide variation in average costs in different States. 
The lowest average cost for the five-year period, including depreciation, was 
$3.27 (13s. 6d.) per 100 lbs. in California, and omitting the States that had only 
one factory each, the highest average cost was $4.88 (20s.) in Wisconsin. The 
average cost of beets in California for the five-year period was only $2.06 (88. 5d.) 
per 100 lbs. of sugar, while in Wisconsin it was $3.60 (Hs. 6d.). 

Earnings in the beet sugar business .—With respect to earnings the report 
covers 37 companies, operating 77 factories, that produced nearly 99 per cent, of 
all the beet sugar manufactured in the United States during the five years ending 
with the season 1913-14. During this period these companies earned in the sugar 
manufacturing business an average of 11 per cent, on the capital employed 
therein. The average earnings of all the companies by years ranged from 16 per 
cent, in 1909-10 to 3 per cent, in 1913-14, In no other year, except 1913-14, 
were the,average earnings as low as 8J per cent. The extremely low earnings in 
the year 1913-14 were due to the unusually low prices of sugar. 

Some companies operated at a loss during most of the period, while others 
made very large profits. Thus, the operations of 29 companies producing 96 per 
cent, of all the beet sugar manufactured in the United States during the five-year 
period showed average results varying from a loss of nearly 18 per cent, to gains 
of neai’ly 45 per cent. Thirteen companies producing 75 per cent, of all the beet 
sugar in the United States had average earnings of more than 9 per cent, on the 
capital employed in the business, and seven companies producing 63 per cent, of 
the sugar earned on the average over 16 per cent. On the other hand, 16 com¬ 
panies that earned on an average less than 6 per cent, produced 13J per cent, of 
the sugar, and nine companies operating at an average loss produced only 9^ per 
cent, of the sugar. 

Upon the whole, capital employed in the beet sugar business earned very fair 
returns during the period. 

Beet growing .—The cost of growing and selling sugar beets and the gross 
return from their sale were secured from a number of representative growers in 
every locality where beet sugar is manufactured. There was found a wide range 
of results varying from actual losses to large profits. The expense of growing and 
marketing beets is very high. It was found to range from a little less than $35 
(£7 48.) to more than $50 (£10) per acre. The gross returns, however, were cor- 
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respondingly high. The average annual returns in the various beet sugar districts 
for a period of three years ending with 1913 ranged from about $60 (£16) to more 
than $75 (£20) per acre, and the average net profit per acre ranged from less 
than $20 (£5 8s.) to about $40 (£10 lOs.). The highest net profits per acre 
were found in California, Colorado, and Utah. The lowest net profits in any 
district of considerable size were in Michigan, where the figure was only $17 
(£4 8s.) per acre. 

Comparing the net profits of beet growing with those from other branches of 
agriculture, it appears probable that no other important standard crop would year 
after year yield better net returns per acre than beets. Many farmers, however, 
insist with apparent reason that they are entitled to a better return on beets than 
on most other crops. This is because of the unusual care and diligence required 
to grow them as compared with general field crops, and because of the usually 
large outlay of cash for labour. 

With respect to the complaint of the farmer that he does not receive a fair 
price for his beets, it is generally, though not universall}^ admitted that beets are 
more profitable than most other crops. The beet grower contends, however, that 
the prices he receives should depend upon the prices of sugar; in other words, 
that he should receive a price as high as the profits of the beet sugar manufacturer 
will enable him to pa 5 ^ The manufacturer, it should be noted, guarantees a price 
for beets before the seed is planted, thus assuring the grower a market at a fixed 
price. It is therefore argued, on the other hand, that as the manufacturer always 
assumes the risk of a decline in the price of sugar, while the farmer assumes no 
risk whatever in the price of beets, the latter should be content with the prices he 
has been receiving unless he is willing to assume the risk in a fluctuating sugar 
market. It is pointed out that it would be a shortsighted policy on the part of 
the manufacturer to force down the price of beets to a point unprofitable to the 
fanner, because in so doing he would force him to abandon that crop for others 
affording a profit. 

The principle of basing the general price of beets upon the price of sugar 
seems to be an equitable one, but whether it can be made practical in its appli¬ 
cation can be determined only by experience. 

As regards the points at issue between the farmers and the manufacturers, 
mentioned in the last two paragraphs above, it may be useful to reproduce here 
the detailed arguments given in the body of the Keport on the test of a fair price 
for beets. 

** The beet grower often complains that he does not receive a fair price for his 
beets. The sugar manufacturer replies that the farmer makes as much or more 
money on his beets as he does on any other crop. This is probably, in the main, 
true. The farmer rejoins with the assertion that the manufacturer makes large 
profits extracting sugar from beets and that he can afford to pay more for them 
than he does pay. This also is sometimes true. It is thus seen that the manu¬ 
facturer applies one test as to the fairness of the price and the beet grower applies 
another. The contention of the grower that the large profits of the manufacturer 
would often enable him to pay a higher price than he does pay implies the idea 
of co-operation. If the profits of a manufacturer are a fair criterion for the estab¬ 
lishment of the price of beets, then the grower should be willing always to accept 
a price low enough to enable the manufacturer to realize a profit. In other words, 
on this basis of establishing the price of beets, when the sugar business is pros¬ 
perous the beet grower would receive a high price, and when it is not prosperous 
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he would receive a low price. If this system of determining prices had been 
employed in the past the farmers supplying a number of factories would have 
received a very much lower price for beets than they have received. On the other 
hand, the farmers in the vicinity of other factories would have received a very 
much higher price. Some factories have never made much money and have often 
lost large sums. If the farmers had shared these losses, the results of their beet¬ 
growing operations would have been disastrous. 

With a fixed price for beets the intelligent, industrious farmer is generally 
assured a fair return for his efforts. As soon as he harvests his beets he knows 
precisely what he has made. This advantage of certainty is unquestionably worth 
considering. If the price of beets depended absolutely upon the vicissitudes of 
the sugar market it is doubtful whether any considerable number of farmers 
would be willing to engage in this branch of agriculture. Upon the whole, there¬ 
fore, it would seem that the principle involved in the present system of determining 
prices of beets is the more advantageous to the beet grower. This system, how¬ 
ever, might be more equitable by basing the fixed price more nearly upon the 
sugar content and purity of beets. The sugar manufacturer knows the relative 
value of beets of different tests, and he should be willing to pay a price that will 
place all farmers upon an equal basis. It is manifestly inequitable to fix a flat 
price for beets based upon a range of sugar content embracing as much as 2 or 3 
per cent. If the farmer who grows 12 per coid. beets is entitled to a given amount, 
say 5^4,50 per ton, then beets testing 13, 14 or 15 per cent, are wmih proportionally 
more and should be paid for on that basis. On the other hand, if the base price 
is fixed on a sugar content of, say, 15 per cent., then the farmer’s beets which 
test below this are not worth as much as the basis price and he should not expect 
to receive that price for them. 

“ As already pointed out, the terms of some l)eet contracts made in 1915 pro¬ 
vided for a minimum price for beets and an addition to that price in case the price 
of sugar should be above a certain figure. Such a basis for detenniniug the price 
of beets deserves careful consideration. The fixing of the price of a raw material 
a year in advance of the time when the value of the manufactured product can be 
determined inv6lves considerable speculative risk. 

“ If it is practicable to base the price of beets upon the price of sugar, such a 
system would appear to be entirely reasonable and fair. Under such circum¬ 
stances the beet gi'ower would be assured of all his beets are worth, and the 
manufacturer would in no case be compelled to pay more than the price of sugar 
would warrant. It would seem much more reasonable to determine the price of 
beets upon this basis than upou the basis of the profits of the manufacturer. It 
is realized that there would be some difficulty in determining the proper relation 
b(^tween the price of sugar in the beet and the manufactured product. If the 
price of beets could be determined upon some such basis, it would at least tend to 
eliminate the controversies that are now so frequent between the beet growers and 
beet sugar manufacturers with respect to the price of beets. Whether determining 
prices for beets on such a basis would discourage their cultivation is a question 
which only experience could answer.” 

The American ilureau of Crop Estimates puts the present American beet crop in its 
August report at 7,820,000 short tons of roots, which with the same percentage of sugar 
content as last year (13*86) should give a total yield of 1,085,852 short tons of sugar. If 
this forecast is fulfilled, it means that the American domestic beet sugar industry has for 
the first time topped the million-ton mark. 
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SufSar Cane Experiments in British Guiana. 

Season 1915.^ 

The sugar cane experiments carried out on the experimental helds of the 
Department of Science and Agriculture, British Guiana, during 1916, were some¬ 
what adversely affected by bad weather conditions, and the total number of 
seedlings raised was only 3730, or 6000 less than in the previous year. Of these 
505 were possible hybrids and 147 were the product of self-fertilization. 

Of the crops reaped, those varieties under manurial trial gave results indi¬ 
cating that applications of sulphate of ammonia containing a high proportion of 
nitrogen gave better results than applications of nitrate of soda containing an 
equivalent nitrogen content. Dressings of supei’phosphate of lime indicated an 
increase in cane tonnage per acre either in combination with or without nitro¬ 
genous manures; but the results did not give much support to the contention 
that applications of lime tend to increase the sugar content of the canes. Of the 
varieties under trial in this manurial series, the best cane was Green Transparent 
with 48*7 tons of cane per acre and 5*42 tons sucrose in expressed juice. 

A new series of manurial experiments was commenced with the primary 
object of comparing the manurial value of the nitrogen in animal refuse manure 
with certain artificial nitrogenous manures, the latter being applied in conjunction 
with phosphoric acid in the form of superphosphate of lime equivalent to the 
phosphates contained in the organic manure. The experiment is being conducted 
in two series, the one using equivalent nitrogen values and the other equal money 
values of the various manures. 

Many of the seedlings raised in 1913, which were reaped in the season under 
review, yielded a juice of high saccharine content and purity. Of the canes of 
uncontrolled parentage, which were selected for analytical examination, 67-2 per 
cent, proved to be of high potential value on account of the characters of their 
juice, while of similarly selected hybrid canes 58*3 per cent, had like character¬ 
istics. But only 60 canes of hybrid parentage were obtained suitable for examin¬ 
ation, while 430 canes of uncontrolled parentage were selected; hence the value 
of raising canes from uncontrolled, though selected, parentage proved higher than 
that of raising hybrid canes. 

Of the uncontrolled parentage seedlings 26 varieties were of exceptionally 
high quality, while only eight of the hybrid varieties were of like character. Thus 
13‘3 per cent, of the hybrids were of an exceptional nature, as compared with 
only 6 per cent, of the uncontrolled lot. 

On the sugar estates of this colony the gradual substitution of the Bourbon 
cane by new varieties raised from seed continues. The total area in sugar cane 
cultivation is now 75,744 acres. Of those, 37,174 are planted with D 625, 
9109 acres with Bourbon, 5294 acres with Bourbon mixed with other varieties, 
6088 acres with D145, 6012 acres with B208, 1360 acres with Green Transparent, 
and 98 acres with D 167. Practically 60 per cent, of the fields are planted with 
D625. 

The returns of average yields in tons of commercial sugar per acre were 
headed by D 167 with 2*26 tons; Green Transparent came fourth with 2*03 tons, 
and the other extensively cultivated canes had the following yields to their credit: 
D625, 1*80 tons; Bourbon, 1*68 tons; D 145, 1*66 tons; and B208, 1*62 tons. 
Eesults of single large trials with certain varieties gave however larger yields, the 
best being Diamond 37 with 2*88 tons of sugar per acre to its credit. 

1 Abstracted from Jl., Board of Agriculture, Br. Quiaua, x, 2. 
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No new serious insect pests of the sugar cane have made their appearance 
during the year under review and the formidable list of pests remains the same. 
Fungoid diseases were generally speaking not prevalent, no new diseases being 
recorded. MaraBmiuB Bacchari was less evident than in either of the two previous 
years, while Leptosphceria aacckari and CercoBpora vagince showed no increase. 

The export of sugar for the year 1915 from British Guiana was 116,223 tons, 
an increase of 9086 tons over that of 1914. The total export of rum was 4,698,230 
proof gallons or 1,^09,551 gallons increase over the preceding year. No molasses 
was exported, as by far the greater proportion of it was used in the preparation 
of rum. The export of molascuit came to 2233 tons. 

The Use of Tops as ^‘Seed” for Planting 
Sugar Cane.' 

By R. ROCHE. 

It is being questioned whether in the planting of the sugar cane the use of 
tops may exercise any influence upon the future crops. This question has given 
rise to numerous experiments in different countries, these in general having shown 
that the specific qualities of the variety are preserved whatever part of the stalk is 
planted, whether top, middle, or end. 

The writer has carried out some experiments on the planting of cane tops in 
different soils with control tests, and the conclusions were always that the tops 
offer the following advantages:—An economy of 30 percent, of the weight of 
cuttings; a saving of 40-60 per cent, of the quantity of extractable sugar buried in 
the soil, on account of the low purity of the tops; the increase of the number of 
“eyes ’’ planted for the same length of cutting; and the normal preservation of 
the proper qualities of the variety. On the other band, there exist the following 
disadvantages :—The difficulty in countries in which cane rapidly deteriorates on 
account of the heat in proceeding from harvesting immediately to separating and 
planting the tops, this being a great drawback in practice, sufficient almost 
altogether to annul the favourable points already mentioned; and lastly the 
tendency possessed by the top, thinner than the body of the cane, to rot more 
readily in soils that are too humid, though in normal soils the power of germina¬ 
tion of the top may be better than that of the other cuttings, which are purer and 
sometimes less rich in salts and in albumenoids, that is to say, in materials utilized 
by the young shoot. 

Certain previously published experiments on this subject have given contra¬ 
dictory results, but this is because control tests were not made, or were insufficieiit, 
or becaxise the experiments were not carried out on a large enough number of 
small plots, the average of which alone has any real signiflcation. Cultural 
experiments are difficult, and their interpretation is delicate. There are very 
numerous factors influencing the quantity of extractable sugar produced per unit 
of area, and almost all of these are subject to large variation from one season to 
another, or from one plot to another. They are difficult to estimate, and some are 
little known, or pass unrecognized. It would be desirable for investigators when 
drawing conclusions from their experiments to endeavour to determine the exact 
r61e of each of these factors in the final result, and to express it in general rules. 
And in particular they should ascertain the effect due to the variety or the heredity 
of the plant, and what relates to cultural conditions properly called. 

1 Tranblatecl froia the Bulletin de VAmocialion dee Chtmistes de Sucreric. 
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When dealing with cultivation the conditions of which are absolutely normal, 
that is, conforming to the normal exigencies of the plant, there reigns a certain 
harmony between the inhuence of the divers factors, and it is then that the 
qualities of the proper richness of a variety may fully be felt. But experience 
shows that almost every cultivation represents a particular case owing to the 
multiplicity of the conditions of every nature. A factor ordinarily secondary may 
then assume a preponderant influence, and completely modify the results antici¬ 
pated. It would seem that this applies as well to the cultivation of the sugar 
cane as to that of the sugar beet. A case has been cited of beet seed originating 
from a rich variet}^ which gave very unequal and rather poor beetroots, leading 
one to believe in its rapid degeneration. It would seem well to enquire with such 
a result what belongs to heredity, what to the seed, and what to the circumstances 
accompanying the growth of the plant. The question would then revert to another, 
which is altogether general, and thus much more interesting. 

What are the factors, all the factors^ influencing the production of the extract- 
able sugar ? It is seen that in certain cases rich beetroots may reproduce poor ones 
under the influence of certain circumstances of vegetation. It may be affirmed 
that in the case of the sugar cane if a large number of stalks be individually 
analysed at the end of eight or nine months’ growth after being taken one after 
the other in the same row, that is, sister stalks from the same cutting, one will 
frequently meet canes of the same age having very different sugar contents, namely 
8 to 16, and more generally from 10 to 13 per cent. This shows that certain 
circumstances during growth may modify profoundly the result, giving at the 
same time rich and poor stalks, although cultivated in the same way and 
apparently under the same conditions. Consequently, in the investigation of 
rich varieties presenting an ensemble of qualities, it is necessary to determine, 
particularly for the sugar cane, which factors influence the sugar content and 
how they act. At the present time there exist but inadequate notions on this 
important subject. 

When circumstances permit, it would be desirable for the Association to 
undertake an enquiry into the experiments that have been made on the subject. 
The questions to be solved have great consequences, for it is a mistake to direct 
almost every effort as has been done for many years solely towards the selection 
of varieties. 

The composition of the soil plays a primordial role in influencing the richness 
of the cane, and one does not always take sufficient account of this factor. What 
takes place in Egypt is very instructive. There the soil is rich in potash, 
moderately so in phosphoric acid, but poor in nitrogen. There is a little humus. 
Chemical analysis does not render account at all of the fertility of this soil, which 
anyway is a fairly general rule. It is very deep, several metres, and the mass of 
elements utilizable by the plant is considerable owing to tlie exceptional thickness 
of the bed exploited by the root system. The Nile water carries but little in 
solution; but at certain periods it carries along in suspension an ooze which, 
having appreciably the same composition os the soil, has wrongly been regarded in 
antiquity, and even in our own time, as a fertilizing material having the value 
and role of a manure. This slime in depositing each year increases the thickness 
of the soil by an infinitesimal amount, but the manure demanded for cultivation 
is nitrogen in a rapidly assimilable form applied at suitable intervals and in 
measured quantities, while guarding against hindering the growth of the cane. 
Phosphoric acid has little effect; nor has potash any, unless it be the harmful one 
of lowering the purity of the juice. 
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Report on Experiments with *' Bacterized Peati"' 

By r. J. CHITTENDEN. 

These experiments were begtiii in 1914 at the request of the Council of the 
Eoyal Horticultural Society. Four consignments of peat were used and there was 
a marked difference in appearance between the different lots. 

Ohjtci of the experiinenia, —The experiments were designed to determine 
whether the alleged acceleration of growth was due to: 1, the water-holding 
capacity of the peat; or 2, the salts and especially the nitrogen it contained; or 3, 
the action of hypothetical accessory food bodies which may be called activators. 

Experiments in 1914.—The first experiments were carried out with loam in 
pots under glass. Among others the plants chosen were Eupntorium adenophorum 
and tomato. 

Eiqmtorinm adenophorum is particularly suitable for these experiments as it is 
remarkably uniform in giowth and grows quickly at the dull season of the year in 
an ordinary greenhouse. The luxuriance of growth in the treated peat compost 
was very^ marked, the area of the last eight loaves of the plants in the treated peat 
compost being more than 50 per cent, greater than that of the plants in the 
untreated pots. 

Twenty seedling tomatoes were grown in large pots with ordinary loam. 
Another seiios of twenty were grown in soil containing ^ of bacterized peat and a 
third eeiios to which ordinary peat was added. The plants in the soil containing 
the bacterized peat were much more luxuriant and had darker foliage. This 
luxuriant growth however was not accompanied hy a delay in the flowering period 
as would be expected. In fact flowers first appeared on these plants and were 
borne little higher up the stem than were those on the plants in ordinary soil. 
Little diflorence was noticeable between the plants in the ordinary soil series and 
those in the soil and raw peat series. 

In these experiments no obvious effect on the root development was observed 
as recorded by other experimenters, but in all the plants there was a copious 
branching of the plants growing in the bacterized peat. Comparison of the growth 
of plants in soil and bacterized peat with that in soil and untreated peat shows that 
the water-retaining power of the peat is not sufficient to account for the differences 
111 growth. 

Increasing the amounts of the bacterized peat up to one half the content of 
the pots caused very sbght increase in growth and no detrimental effect, thus 
supporting the theory of the existence of “ activators’’ in the treated peat. 

Experiments with peat extract. —Tomatoes were grown in sand and watered 
with the following extracts:—1, water extract of bacterized peat; 2, water extract 
of boiled peat; 2, water extract of untreated peat; 4, ammoniacal water extract 
of untreated peat; o, water alone. 

In each case 12 plants were used. The extract was given once a week and 
wat(»r as required. The plants receiving the ammoniacal extract all died within 
two days. None of the plants grew well but those receiving the bacterized peat 
extract grew leaves twice the size of the others. There was practically no differ¬ 
ence between the plants watered with either of the other peat extracts and those 
watered with tap water. 

These results show that the value of treated peat lies in the water soluble 
constituents after “ bacterization ” and that mere heating does not bring about 
these changes in the peat. 

1 Contribution from the Wieley Laboratory (abridged). Journal of the Jto)/al Horticultural 
Societi/, vol. XU., Part 2, 30&-826. For previous literature relating to tlie subject see 
19H, 238, 636; 1916, 96, 117, 192, 516, 677; 1916, 198, 222, 233, 357, 472 ; 1917, 284. 
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Experiments in the open garden ,—The soil of these plots is very sandy, but 
retains sufficient moisture to keep plants growing. Eadishes, turnips and French 
beans were grown. Three plots were arranged for the crops as follows:—Plot A, 
bacterized peat at the rate of 2 tons per acre hoed in ; plot B, no peat or other 
manure ; plot C, untreated peat at same rate as A. 

No difference was seen in the growth of the plants on the respective plots, nor 
was there any difference in the rate of germination. The average weights of the 
plants from the plots A and B were the same. 

On another series of plots “ Early White Stone turnips were sown on May 
25th. Plot A, received no dressing; plot B, received bacterized peat at the rate of 
1 ton per acre; plot 0, as plot B, with an addition of 150 grms. of manganese 
sulphate. These plots were arranged in triplicate. The results were summarized 
as follows:— 


Series 

Nothing 

lbs. 

Bacterized peat 
lbs 

Bacterized peat + 
Manganese 
lbs. 

1 .... 

123-5 

136 

134 

2 

128 

135 

118-25 

3 .. . 

75-5 

77-26 

90 


There appealed to be some hastening of growth in the seedling stage by the 
use of the bacterized peat. In all cases there was a slight increase in the weight 
of crop due to the bacterized peat. This increase, however, was more in the tops 
than in the roots where the bacterized peat alone was used. The effect of the 
manganese salt appeared to be to redress the balance between root and top which 
was upset by the bacterized peat. 

Grass ,—A grass plot 10 ft. x 60 ft. was dressed with bacterized peat at the 
rate of 3 tons per acre, but no visible effect was observed from the dressing. 

Turnips ,—These results were much inferior to those obtained in the pot 
experiments. In order to remove the possibility of the soil moisture being the 
limiting factor, another series of experiments was arranged in open ground arti¬ 
ficially watered. The soil chosen was poor and had not been recently manured. 
Ten plots were used and turnips were grown under various treatments as fol- 


lows 



Average we 

gilt per plant in lbs 


Plot. 

Treatment 

Tops. 

Hoots 

Total 


1. 

Bacterized peat. 

0-33 .. 

0*64 

.. 0 97 


2. 

,, ,, and farmyard manure .. 

0-34 .. 

0-67 

l-Ol 


3. 

Farmyard manure. 

0-34 

0*68 

1*02 


4. 

,, ,, and artificials. 

0-4 

0-67 

.. 1-07 


6. 

No manure. 

0 28 

0-69 

0*89 


6. 

Lime . 

0*3 

0-66 

.. 0-96 


7. 

Bacterized peat and lime. 

0-33 .. 

0*7 

1*03 


/ 8. 

»» •• . 

0-29 .. 

0-66 

0*89 

Not 

9. 

No manure. 

0-3 

0-6 

.. 0*9 

watered 

( 10. 

Farmyard manure. 

0-29 .. 

0-63 

.. 0-92 


In both the watered and unwatered plots farmyard manure gave the heaviest 
plants, and where bacterized peat was used on the watered plots it had a good 
effect, but not so great as farmyard manure, especially when assisted by artificials. 
On the unwatered plots the bacteiized peat actually diminished the yield. The 
peat plus lime on the watered plots was about equal to the farmyard manure plots. 

The greatest average weight of roots was given by the peat in conjunction with 
lime: next came the unmanured crop, followed by farmyard manure. There was 
less difference between the weights of roots than between the total weights, which 
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points to the fact that the greatest difference was in the foliage. Apparently the 
watering assisted the action of the peat as well as that of the farmyard manure. 

Expebiments IK 1915. 

Similar experiments were carried out this year with further consignments of 
bacterized peat, using radishes both under glass and in the open, and turnips in 
the autumn. 

The growth of the radishes was retarded by the peat but the turnips grew 
much more rapidly at first and appeared taller and greener. Considering the 
weight of the roots produced, the effect of the peat appeared to be negligible. The 
failure to obtain a striking increase cannot be attributed to lack of water and 
the results do not justify the assumption that the peat contained 4*3 per cent, of 
nitrogen as previously stated. A dressing of 1J tons per acre, the amount applied 
in this year’s experiments, would be equivalent to the heavy dressing of 5 cwt. of 
nitrate of soda per acre assuming only half of the nitrogen to be available. These 
considerations strengthen the belief that the bacterized peat is of very variable 
composition. 

At the present price of £10 per ton, the bacterized peat is inferior to fanny aid 
manure, 20 tons of which can be delivered at a cost of £8, producing a greater 
yield than can be obtained by the application of 1 ton of the peat. 


Mixtures of Liquids and Solids. 


Where a quick and handy method of determining proportions of mixtures 
and the specific gravity of the component parts, etc., is desired, the following will 
be found very useful in dilution and mixing problems outside the laboratory of 
the sugar-house :— 

A = volume of liquid or solid at low sp. gravity. 

B = sp. gravity ,, ,, ,, 

C = volume of liquid or solid at high sp. gravity. 

D = sp. gravity 
E = volume of mixture. 

F = sp. gravity of mixture. 

_ C{I)-F) _ {E-A) [D-E) 

A _ ox A -- 


B = 
C = 
D = 


^ ( A + (7) -- Cl) 

41-^) » c . 

F {A + C)^AB 
C 


^ = A + (7 


AB + CD 
A -f C 


C) (F— B) 
D-^F 


In all these calculations concerning specific gravity it must be noticed that 
the quantities must be worked as volumes, not as weight. 

In adding a solid to a liquid, the weight of the solid must be transposed to 
volume for finding the specific gravity of the mixture, and other quantities 
transposed whether given or found. 
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I. Hawaii. 

General. 

The Hawniiaii Islanda have been governed as a territory of the United States 
since 1900. The islands proper consist of a group of 12, of which eight are 
inhabited; their distance from San Francisco is 2100 miles and from Manila 
4700 miles. They consist of craters built up from the bottom of the ocean by 
outpoured lava, the bottom being from 15,000 to 20,000 ft. deep, while the islands 
rise to mountainous heights ranging from 4030 ft. in Oahu to 13,825 ft. in Hawaii. 

The warm trade winds blow continuously from the north-east for nine months 
in the year, and striking the high mountain tops their moisture results in con¬ 
tinuous and heavy rainfalls, the precipitation often exceeding 200 ins. per annum. 
On the windward side of the island of Hawaii this rainfall is abundant for 
plantation purposes, and cane is grown freely without irrigation. But on Kauai, 
Oahu, and Maui there are practically no cane lands on the windward side, so that 
practically all the sugar cane of these islands, as well as that on the leeward side 
of Hawaii, is grown by irrigation. Hawaii has an abiiiidanco of sunshine and 
humid heat, though not so much as Cuba. The latter is surrounded by the warm 
gulf stream, whereas Hawaii lies within a cooling ocean current; the temperature 
as a consequence only ranges from to 85^*, with an average of about 75^. 

Kauai at the extreme north-west end of the main group is the smallest of the 
four sugar-producing islands (Kauai, Oahu, Maui, and Hawaii). It has an area 
of 547 square miles, being 25 miles in length and 22 miles wide. Its population 
in 1910 was 23,744. There are 11 plantations in the island, eight having sugar 
factories. Of the cane grown 95*66 per cent, was irrigated in 1914, there being 
42,697 acres planted. 

Oahu has an area of 598 square miles, being 46 miles in length and 25 miles 
in width. Its population in 1910 was 81,993, the largest for any of the group ; 
the city of Honolulu is on this island. There are ten plantations in Oahu, seven 
having sugar factories. More than 98 per cent, of the total of 40,352 acres (1914) 
in cane is irrigated. For the crop of 1914, 20,730 acres were used. 

Maui has an area of 728 square miles. It is 46 miles in length and 30 in 
breadth. It had a population in 1910 of 28,623. It possesses seven plantations 
and sugar factories, with over 50,000 acres planted to cane. For the crop of 1914, 
19,432 acres were harvested, and 89*82 per cent, of it was irrigated. 

Hawaii is the largest island of the group, having an area of 4015 square miles.* 
It is 90 miles in length and 74 miles in width. Unlike the other islands Hawaii 
is still in the making, through the outpourings of its active volcanoes; its two 
highest peaks being each more than 13,500 ft. above sea level. Its population in 
1910 was 55,382. There are 24 plantations on the island, of which 23 have 
factories ; most of them are on the windward side of the island, where the rainfall 
is abundant. The 23 factories have 93,125 acres available for cane, and of this 
acreage 41,364 were harvested for the 1914 crops, while there were in addition 
11,153 acres of outside planters’ cane. 

^Abstracted from “The Cane Sujrar Industry” an inquiry into the agricultural, manu¬ 
facturing, and raaiketing costs in Hawaii, Porto Rico, Louisiana, and Cuba, by the United 
States Bureau of Foreign and Domestic Commerce. Miscellaneous Series, No. 63, Department 
of Commerce, Washington (See I S.J, 1917, 369). 

2 Or the size of Devonsliire and Cornwall combined, and rather less than that of 
Jamaica —Ed, I.S.J. 
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The estimated population of the islands in 1915 was 223,256, Of this number 
the Caucasian race comprised nearly 22 per cent., Chinese, Japanese and Filipinos 
over 58 per cent., while those of the Hawaiian race were over 17 per cent. 

In the application of scientific methods and in the securing of results, the 
cane sugar industry of the Hawaiian Islands will bear comparison with any 
agricultural or mechanical industry in the United States. Unlike farming 
operations in the States, there is no period of rest or suspension of agricultural 
operations. Preparing, planting, irrigating, fertilizing and cultivating, and on 
some plantations harvesting and manufacture, continue the whole year round, 
owing to the fact that two or three crops, each of a different year of harvesting, 
are being cared for at the same time. And sugar forms in value about nine-tenths 
of the agricultural produce of the islands. Why this should be so when other 
food products might be produced with much less effort and expense is explained 
by a study of comparative values. The average value of all the sugar produced 
on all the plantations for the 1913-14 crop was $432*14 per acre, the highest being 
$796 02 and the lowest $157*14. When this is compared with the values of farm 
products in the United States where the best, beet sugar, was in 1915 just under 
$150 per acre, potatoes $58*79, and cereals about $16 per acre, it will be seen that 
the Hawaiian planters have a strong incentive to stick to sugar production and 
neglect the cultivation of other food products. 

The Hawaiian sugar planters who comprise 47 corporations aro organized as 
the Hawaiian Sugar Planters’ Association. Under the direction of this association 
there were created (1) the sugar experiment station, (2) the bureau of labour and 
statistics, and (3) the Sugar Factors Co. The most important of these has been 
the experiment station which was inaugurated in 1894. “Since its inception it 
has had on its staff scientists of world-wide reputation, such as Dr. Walter 
Maxwell, an agricultural chemist of the U.S. Department of Agriculture, its 
first director; C. F. Eckart, the noted specialist on soils, fertilizers, and the 
propagation of seedling cane varieties; F. MuiR, the entomologist, whose success¬ 
ful search of the tropics of the Orient for the cane borer parasite arrested wide¬ 
spread cane destruction; and No&ii Dberr, the sugar technologist, and author 
of the accepted textbook on the agriculture of the sugar cane, the manufacture 
of cane sugar and the analysis of sugar-house products. H. P. Agee, formerly 
of the State of Louisiana Experiment Station, is its present director, and it has 
had a number of other scientists of distinction. After years of technical service 
in Hawaii No£:l Deere was invited by the Government of Cuba to take up similar 
work in that country.” 

The station has a staff of five entomologists, two pathologists, two sugar 
technologists, four chemists, and three agriculturists. It has issued 78 technical 
bulletins, 44 of which relate to agriculture and chemistry, 13 to entomology, and 
12 to plant pathology and physiology. It has 135 acres devoted to field experi¬ 
ments covering a wide range of subjects. In order to produce cane of commercial 
promise it propagated, from 1906 to 1915 inclusive, 15,721 seedling varieties. 
The planters assert that the position of Hawaii as the most advanced sugar 
producing country of the world is mainly due to the successful efforts of the 
experiment station in putting into practice the best methods of fertilizing and 
cultivating sugar cane, combined with improved methods of harvesting and 
milling. 

The principal function of the Sugar Factors Co. is to act as sales and trans* 
portation agent for the plantations. 
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The Production- of Sugar Cane. 

Prtparing and Planting ,—Most plantations have expenses for clearing; this 
operation is necessary on new land, and includes the removal of trees and stones, 
and the gathering and burning of brush. The land is then broken up by steam 
ploughs, which turn the earth from 18 to 36 in. deep, and break and pulverize the 
soil finely. Steam ploughs are used on old as well as on new land, so as to 
thoroughly loosen the soil. The average cost works out at 83*66 per acre. Where 
steam ploughs cannot be operated, mule ploughs are employed at a cost of about 
82*22 per acre. After the land is ploughed, cross-ploughed, and harrowed, the 
furrows in which the seed cane is planted, and the water courses on irrigated 
plantations are marked by field surveying, and ploughed to a depth varying from 
24 to 32 in. by a double-decked mouldboard plough. The cane rows are generally 
5 ft. apart, and usually follow the contour of the land so as to assist irrigation. 
Lateral ditches are cut at intervals of 50 ft. to lead the water into the furrows. 
The cane is planted by placing one continuous row of tops in the furrows, end to 
end and almost touching, these tops being obtained when the ripened cane is 
fully grown and harvested. The cost of the seed on 16 plantations averaged 
81*78 per acre, while the entire cost of preparing and planting is given as 817*75 
per acre, or 39*68 cents per ton of cane. 

Irrigation of Cane .—The furrow system of irrigation is in general use on the 
Hawaiian plantations. The water from the main ditch is diverted by lateral 
ditches, and carried to the furrows in which the cane is planted. During the first 
crop the water runs along the cane rows; in ratoon crops, which are hilled up, 
the water runs between the rows. On irrigated plantations, after the cane is 
planted, a rivulet of water is turned on until the furrows contain 3 or 4 in. of 
water. A light covering of earth is placed on the cane tops, and within a week 
green cane shoots appear above the ground. Irrigation is continued for a long 
period, but is stopped when the cane flowers. Deekr states that “ such cane is 
usually harvested from three to six months after tiowering, and during this time 
little or no growth takes place, the cane actually evaporating its own water.’* The 
same writer reports that as a general figure 1000 lbs. of water are required per lb. 
of sugar produced. 

The cost of irrigation averages 867*91 per acre, being 81*42 per ton of cane, 
and 811*16 per ton of sugar produced; but then the production per acre averages 
no less than 47*8 tons of cane and 6*1 tons of sugar. This large production is, 
however, due not to irrigation alone, but also to the scientific use of commercial 
fertilizers, selection of cane, and continuous cultivation, combined with favourable 
climatic conditions. 

Cultivation ,—Under the heading of cultivation is included the operations of 
weeding and hoeing, cutting back, hilling up, and stripping. While use is made of 
animal-drawn implements on unirrigated plantations, the work on irrigated ones 
has to be performed by hand and with hand implements. On a large unirrigated 
plantation having a heavy rainfall, and rank weed growth, and managed by 
a scientist, the destruction of weeds and grass is accomplished by the use of 
arsenic sprays between the rows of cane, this being an economical substitute for a 
large amount of hand hoeing and implement cultivation. 

The flowering season for cane is during November and December. Cane cut 
early in the year will flower that same year, and will have to be harvested after a 
12 months’ growth; such cane is termed short ratoons. By allowing the cane 
to grow till June, and then cutting it back, it can be carried over the flowering 
season of the first year, and will flower in November of the following year, thus 
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giving a 17 to 18 months* |)eriod of growth from the time it was cut back till it 
flowers, and a total period of growth of not less than two years by the time it is 
harvested : such cane is called long ratoons. 

In the operation of hilling up, small ploughs are used to loosen the soil 
between the furrows, after which the hilling up is usually done with a double 
mould board plough or else with hand implements. The practice of hilling up is 
general, as it is regarded as an aid to the growth of ratoons through the aerating 
of the soil. On some plantations stripping is done twice, the first between Januaiy^ 
and June when the bottom leaves and weeds are removed and a spring dressing of 
fertilizer is applied. The second stripping is done at times when work is slack 
but labour has to be employed. This operation makes harvesting easier and 
lessens the danger from fire. It is favoured on unirrigated plantations, but on 
irrigated ones in the warmer and drier belts it is considered by a large number of 
managers an unnecessary expense and detrimental to the cane. 

In Hawaii it is the custom of plantation managers to enter into ** Cultivation 
Contracts ” with groups of their employees for the work necessary to produce the 
cane after it has been planted by the company or from the stool if ratooned. This 
system has proved mutually satisfactory to the companies and the workmen. The 
latter have the incentive of greater earnings than the labour rates of $20 per month 
of 26 days, and the company has the advantage of little or no constant supervisory 
expenses, knowing that the contractors will do their utmost, as the greater the 
number of tons of cane produced the greater their earnings. As an instance, on 
one plantation the earnings of the labourers by this method came to S28*89 per 
month of 26 days, while the benefit to planters is revealed from statistics to be 
equally favourable, since on a certain irrigated plantation the average of 14 crops 
showed that by contract work 61*2 tons of cane per acre were produced, while by 
day labour 43*29 tons per acre was the result. 

Ratoon cane ,—In Hawaii canes are seldom allowed to grow beyond second 
ratoons, though certain plantations have six or more ratoons on exceptional fields. 
The following table shows an instance of what yields may be obtained when pro¬ 
longed ratooning is practised under favourable circumstances. This table is typical 
of Hawaiian experience. 



Kesiilts per Acre 

Tons of 
Cane 

Per cent. 

Fields 

Net tons 
of Cane 

Tons of 
Sugar 

per ton 
of Sugar 

Sucrose 
in Cane 

Plant cane (average) . 

68-66 

.. 7-67 

. 7*64 .. 

14-67 

Long first ratoons (average) .. 

63-09 

.. 7*69 

7*00 .. 

16-74 

Loud second ,, ,, 

36*09 

.. 4-90 

. 7*16 .. 

16-69 

Long third ,, ,, 

34-94 

.. 4*86 

. 7*19 .. 

16-60 

Long foiirth ,, ,, 

44-76 

.. 6-90 

, 7-68 .. 

16-08 

Long fifth ,, ,, 

69-47 

.. 7-06 

. 8-43 ,. 

13*38 

Long sixth ,, ,, 

46-41 

.. 6-68 

. 8-14 .. 

14-39 

Short ,, ,, 

3713 

.. 6-20 

. 7*14 .. 

16-89 

For all the fields the average period 

of growth'^as 611 days Ora 

Httle over 20 

months of 30 days each. 






jPerft/izafiow.—How greatly Hawaiian planters depend on fertilizers as an aid 
to agriculture is shown from the fact that during the year ending June, 1914, the 
37 plantations spent no less than $3,747,079 on fertilizing expenses, an average of 
$42*62 per acve or 95 cents per ton of cane. Fertilization costs more on unirri¬ 
gated than on irrigated lands, the average being $48*82 per acre for the former 
and $40*37 for the latter. Nitrate of soda is used largely on the irrigated planta¬ 
tions, the application reaching 400 lbs. per acre. As the prevailing 24 months* 
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growth implies two growing seasons, the application Of manures before each has 
been found very beneficial. The prevailing practice is to use mixed fertilizers in 
the first one and nitrate of soda in the second. In addition, a complete fertilizer 
containing an average of 7 to 10 per cent, each of nitrogen, phosphoric acid, and 
potash, is applied; the proportions of these ingredients are altered to correspond 
with the analysis of the soil. As much as 1000 lbs, per acre may be applied 
though 600 lbs. is a more usual dressing. 

Disposal of trash.^hi Hawaii there is considerable difference in the methods 
employed in the use or disposal of trash. The usual practice on irrigated plantations 
of recent years has been to burn the fields of cane immediately before harvesting. 
This method gets rid of the leaves, so that the cutters and loaders may have only 
the bare stalks of the cane to deal with. A committee in September, 1914, stated 
that after years of experience it was generally conceded that if properly harvested 
the cane does not deteriorate to any great extent and that the loss from such dete- 
lioration is far less than the economic gain from burning; at least 40 per cent, 
greater efficiency in harvesting is obtained by the preliminary burning. On the 
other hand a large number of unirrigated plantations on the island of Hawaii leave 
all the trash on the fields and turn it in as a soil enricher. Another rejuvenator 
of the soil much resorted to in the Hawaiian Islands is filter-press cake, which is 
applied as a manure on most plantations. 

Harvesting .—Harvesting operations in Hawaii continue from December to 
September. On a few plantations they are carried on the full 12 months. Owing 
to the density of the growth of the cane and its tangled condition, machines can 
not be used in cutting; the cane grows so thick that it is difficult to craw'l through 
the fields. Its height and density prevent the rays of the sun from penetrating 
to the ground, so that rapid evaporation of the irrigation water cannot take place. 
With certain varieties the great weight of juice causes the canes to droop and to 
grow in various directions. Sometimes they lie on the ground with the ends 
turned upward, and in the fields where the stalks grow to n length of 24 ft. the 
height of the tops above the ground may not exceed 12 ft. As a consequence cane 
is cut entirely by hand. 

Transportation to the mill is effected in various ways. On some estates port¬ 
able track of a 3 ft. gauge is used, along which cars are hauled by teams or run 
by gravity if the contour of the land allows. On others cane is hauled on sleds 
to flumes and sent thereby to railroad cars. Where the cane is grown on hillsides 
below the level of the factory it is often hauled in bundles up a wire rope. One 
factory hauls up its cane from below by means of two steam-plough engines fitted 
each with 3000 ft. of steel rope, the hauling capacity of which is two cars loaded 
each with six tons of cane. 

(To h$ continued.J 

Owing to the shortage of sugar, the General Medical Council in London has taken 
action with reference to preparations of the British Pharmacopoeia containing that 
ingredient, and has withdrawn from the list a number of compounds which pharmacists 
and druggists are finding a difficulty in manufacturing. 

There is a glut of sugar in the East, due to the lack of shipping, and markets are in 
a precarious condition in Java, where 600,000 tons of sugar are held by speculators who 
are reported to have lost $12,000,000 over their deal. The question of finding vessels for 
transporting this large accumulation of sugar is receiving the close attention not only of 
the Allied Governments but also oi the H.S. authorities, and it is hoped that some means 
will be found this autumn to obtain at least a portion of it for Western consumption. 
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The report for the year ended March, 1917, of the Department of Agriculture, 
Jamaica, prepared by the Director of Agriculture, Mr. H. H. Cousins, states that 
the chief feature of the year in relation to the agricultural interests of this colony 
was the hurricane in August, 1916, which practically swept the whole island from 
east to west, so as to destroy the whole banana crop and do a good deal of 
damage to the sugar canes. In spite of this, the hopeful expectations as to the 
sugar industry were realized, due to the favourable weather and the enterprise of 
the planters, so that the largest crop of sugar since 1884, over 28,000 tons and 
valued at over £500,000, was exported from the island. As this was accompanied 
by 18,000 puncheons of rum worth £350,000, the sugar industry must be credited 
with a contribution to the exports of 1916 more than hve times that recorded in 
the year before the war. 

“Owing to the hurricane,*’ writes Mr. Cousins, “the canes were somewhat 
damaged last August and the crop for the current year is not expected to be so 
large as had been anticipated, but a considerable crop of sugar will undoubtedly 
bo produced. Owing to the state of the rum market and the embargo on the 
importation into the United Kingdom, efforts have been made to reduce the out¬ 
put of rum by making as much sugar as possible. The larger estates have 
reboiled the molasses and obtained an addition of ‘ Second Sugar * so as to reduce 
the amount of material sent to the distillery. Owing to a combination of efforts 
on the part of the planters in Jamaica, the Island Government and the West 
India Committee in Loudon, arrangements have been made for our rums to be 
shipped to England for making munitions at the price of 28. 4d. per gallon of 
40 o.p. spirit, f.o.b., Jamaica. It is estimated that one million gallons of local 
spirit will bo available and that the planters will by this arrangement secure 
£120,000 for rums otherwise unmerchantable so long as the embargo lasts in the 
United Kingdom. England will also be enabled to save 10,000 tons of barley or 
other grain besides economizing in ooal and labour for the manufacture of spirit 
required for the making of munitions. 

“The Legislature having accepted the scheme of Sir Francis Watts, Imperial 
Commissioner of Agriculture for the West Indies, for the financing of sugar 
factories by the general revenues of the island, a good deal of interest in sugar 
projects is now being exhibited by planters and landowners favourably situated 
for large developments. The special advantages of St. Catherine, which were 
indicated in my last report, have been confirmed by those concerned and business 
projects for the establishment of a large sugar factory at Spanish Town are now 
under active consideration. The general attitude of the sugar planters is for the 
present one of hopeful expectancy. Satisfied to make all the money possible 
under the present very favourable conditions, they propose to postpone any large 
investments in machinery until the * after the war * conditions have been disclosed. 
The Eeport of Lord Balfour’s Commission is considered to be a favourable omen 
for Imperial preference and the establishment of a profitable market in England 
for Colonial sugar after the war. There are, however, difidculties to be faced, and 
the planters are well advised in view of past experiences to reserve their decision 
as to enlarged operations until the position as to the security for the future of our 
sugar industry has been established. 
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** One of the difficulties to be faced in some cases is that of the future of rum. 
Under conditions of efficient management 3 ton of sugar will yield 140 gallons of 
rum 40 o.p. Fancy rums selling at 3s. 6d. to 8s. per gallon are therefore equi¬ 
valent to sugar at £24 to £56 per ton. It is a crucial question for a small estate 
with a limited output of canes, which has hitherto depended on its rum crop, to 
d^ide whether * after the war ’ it will pay better to continue the old system of 
rum manufacture or to centralize with the neighbouring estates and to co-operate 
in the manufacture of sugar on a larger scale with one-fourth proportion of 
' common, clean ’ rum. It is doubtful whether there is any one capable of pre¬ 
dicting at the present moment with any certainty as to the prospects of fancy 
rums from Jamaica after the war and in such cases I have advised the policy of 
^ wait and see* before a decision is made. 

“ That our canes in Jamaica are capable of yielding good returns with modern 
machinery has been well illustrated at Morelands Estate in Vere where chemical 
control has been recently established. A return of 1 ton sugar from tons of 
cane has been obtained with a recovery of 1 gallon of rum at 40 o.p. for every 
18 lbs. sugars in the waste sent to the distillery. The factory manager at More¬ 
lands having been trained at the Government Laboratory, I naturally take some 
pride in this record. Such a result as this would indicate that the returns recorded 
for the Antigua and St. Kitts central factories can be equalled in Jamaica in 
factories less than a third of their capacity.** 

Except for the distribution of cane tops, the work of experimentation on the 
estates was suspended during the year under review, owing to the absence of 
the staff on war service. 

Borers and cane-fly pests were troublesome in some sections of the country. 
The presence of the sugar cane leaf hopper {Stenocranua autxharivorua^ Westw.) 
was the chief entomological problem of this crop, it being present on an estate in 
Vere in highly destructive numbers. During the early autumn the generally 
excellent rainfall enabled the hoppers to be checked to a considerable extent by 
a parasitic fungus, but the prolonged drought of December to March following 
resulted in the wholesale development of this pest, which swarmed upon the young 
cane practically unchecked. Attack at this stage leads to a decrease in the num¬ 
ber of canes per stool, and it is conservatively estimated that the loss to this estate 
alone must approximate to £1600 per crop. 

Unfortunately, information regarding this pest and its parasites is decidedly 
lacking in entomological literature. An investigation is now being conducted, 
but at present it is considered that the solution of the problem lies in the finding 
of efficient natural controlling agencies along the lines of Hawaiian and Trinidad 
practice for Ferkinaiella and Tomaapia respectively, as cultural difficulties stand 
in the way of trapping and spraying in the young cane. 

According to Willbtt & Ghat a sugar beet factory has been established in the 
southern pend; of the province of Buenos Ayres, where soil and climatic conditions are said 
to be most favourable to the growth of this plant. It will be interesting to see whether 
this venture proves more successful than the solitary beet sugar scheme at Maffra in 
Australia; the conditions seem somewhat analogous. 

Lambom’s Market Heport points out that black stroop molasses is now selling in the 
American coast markets on the basis of 24 cents per gallon, as against the highest average 
prices of 6 to 6 cents per gallon ruling for many years. This enormous advance in price 
is due tu its present valu^ as a producer of alcohol and in the manufacture of smokeless 
powder. In ordinary times in Cuba, Porto Bioo, and other Island districts, the producers 
are glad to accept 1} cents. 
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Determination of the Lime BBQxnRED fob the Partial Sterilization of 
Soils. H. A. Tempany. TT. L Bulletin^ 1917, 16, 1^5-151, 

It has recently been shown by Messrs. Hutchinson and MacLennan* that 
one of the results of the application of caustic lime to soils is to effect their partial 
sterilization to an extent analogous to that produced by heat and antiseptics. 
They have published a method of measuring the amount of lime necessary to 
cause the effect in question, this being based on adding increasing quantities of 
lime to 100 grm. lots of the soil mixed with water and contained in bottles, while 
shaking at intervals, the filtrate from each being titrated with N/60 acid, using 
phenolphthaleiu as indicator. On then plotting a curve with the number of c.c. 
required to produce neutrality as one ordinate, and the corresponding weight of 
lime added as the other, a change in the slope occurs just at that point at which 
partial sterilization takes place, this being termed the ** transition point.” 

These workers have noticed a rather remarkable effect. This is that in the 
method elaborated by them, indication of the occurrence of the transition point 
can be obtained from the degree of flocculation of the soil compounds suspended 
in the water, this, in fact, being susceptible of measurement by noticing the time 
taken for the filtration of a definite volume of the water. 

On applying the above described method, Mr. Tbmpany experienced difficulty 
in the filtering and washing stages, especially when examining heavy soils from 
the Leeward Islands, and so has modified it as follows:— 

Portions consisting of 60 grms. each of air-dry soil are placed in wide-mouthed 
stoppered bottles of about 600 c.c. To each of these lots of soil, weighed amounts of lime, 
increasing in quantity from 0*1 to 0*6 grm, CaO, are added, and thoroughly mixed with 
the soil. To each bottle 26 c.c. of water are added, the stoppers inserted, and the jats 
thoroughly shaken until their contents have become more or less uniformly distributed 
over the sides and bottom, being then allowed to stand for 18 hours. At the end of that 
time, 276 c.c. additional water are added to each jar, and the whole allowed to stand until 
the suspended soil has settled out; 100 c.c. of the supernatant liquid sre then pipetted off 
and titrated against hydrochloric acid, using phenolphthalein as indicator. 

Working in this way, he found that the transition point is reached with some 
soils when an application of O'16 per cent, of lime has been made; while in the 
case of others the quantity necessary to produce partial sterilization is greater. 
Comparison of the numerical data with the results obtained in respect of turbidity 
confirmed the statement that this factor gives a reliable indication of the end-point 
of the reaction in almost all cases. 

Messrs. Hutchinson and MacLennan have moreover shown that a close 
correlation can be observed between the laboratory results and the data obtained 
from application of the theoretically indicated amounts of lime required to pro¬ 
duce partial sterilization in the field. Experiments are now being carried out by 
Mr. Tempany to ascertain tj^e correlation between laboratory results and tub 
experiments, the results of which will be reported in due course. 

In general, the method appears likely to possess special value as a means of 
obtaining information regarding the biological activity of soils in certain directions. 
At present its rationale is not very clear, but would seem to be that when 
insufficient lime has been added to the soil to effect partial sterilization, the action 
of the putrefactive bacteria of the soil resulting in the liberation of carbon dioxide 
leads to the neutralization of a portion of the lime which has been added to the 

^ This Review is copyright, and iso part of it may be reproduced witliout permission.— 
(Editor. LSJ,) 

* Journal Of Agricultural Science, 7, 75, 
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soil; when, on the other hand, sufficient lime has been added to the soil to effect 
partial sterilization, liberation of carbon dioxide is inhibited. Calculation of the 
total amount of lime present in solution at the different points will show that it is 
always considerably below the total amount added to the soil. This is no doubt 
due to adsorption of lime by soil colloids, since the increase in alkalinity, especially 
after the transition point has been reached, indicates the existence of a linear 
relationship between the total amount of lime added to the soil and the quantity 
passing into solution. The actual slope of the curve will vary in individual cases, 
and gives an indication of the adsorption power of the soil. 

Bbcovery of Potash from Beet Sugar Factory Molasses and Steffen’s 
Waste Water. H, E. Zitkowski, Jotmud of Industrial and Engineer’- 
ing Chemistry^ 1917y 7, Gd2-G9l^. 

Even prior to the war the recovery of potash and other constituents capable 
of being utilized from molasses and the waste waters from Steffen’s process was 
the subject of serious investigations; but now the abiiormally high prices pre¬ 
vailing have brought about renewed efforts in this direction. A n account is here 
given of the experiments that have been carried out in beet sugar factories of the 
United States, and it is shown that the recovery of potash from these products is 
a comparatively simple and perfectly feasible problem. 

Practically all the potash originally present in the raw beet juice finally 
passes into the molasses, in which it amounts to about 4*66 per cent. (KgO). As 
the average production of molasses in the States is from b o to 6 '() per cent, on the 
beets, with a 6 , 000,000 ton crop, the total potash in the molasses will reach 
between 15,400 and 16,700 tons. Of the total molasses production, about 10 per 
cent, is fermented, and the vinasse or spent residue is concentrated and usually 
enters the fertilizer trade, so that the potash present is not lost to general economy. 
About 40 per cent, is used for the preparation of the stock feed by mixing with 
beet pulp or other absorbent, and in this case the potash is recovered in proportion 
as the manure from the stock is distributed on the arable laud. The remaining 
molasses production, perhaps 45 per cent, of the total, is desugarized by Steffen’s 
process, and it is this portion that has offered the possibility of recovery in 
commercial form in the sugar factories. 

After the removal of the insoluble tricalcium saccharate, a filtrate, known 
as “Steffen’s waste water,” is obtained, and it contains practically all the potash 
originally present in the molasses treated. In some isolated instances this water 
is added to that with which the land is irrigated, but this is an uneconomical and 
uncertain method of utilization. Efforts have been made to effect a better 
recovery of the valuable constituents, principally potash, but also phosphoric acid 
and nitrogen. It has been found feasible to concentrate the water to about 55 per 
cent, in a multiple effect and subsequently to dryness in a vacuum drum dryer, 
the resulting product containing 10-12 per cent, of potash (K 9 O) and 6 per cent, 
of nitrogen. However, the residue is so hygroscopic that it becomes fluid on 
exposure to the air for a very short time, but mixing it with dried slaughter-house 
wastes, which incidentally are deficient in potash, apparently overcomes the 
difficulty, the two materials complementing one another. By charring the evapor¬ 
ated waste water a crude ash is obtained, containing 30-35 per cent, of potash 
(K 3 O), but no nitrogen, from which a more or less pure salt may be crystallized, 
and with prices for potash at their present abnormally high value this procedure 
would appear to prove justifiable, in spite of the high cost of evaporating the large 
volume of water and the considerable equipment involved. 
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Expkrimbnts ok 'THIS Application of Electricity to Plant Production. Ingvar 
Jorgensen, Journal of the Board of Agi'ieulture, 1916^ 23, iVb. 7, 671-672, 

Eiperiments on the effect of overhead electrical discharges on crops were continued 
in 1916, oats being grown under this treatment at Lincluden Mains, Dumfries, on two 
plots each 1} acres lying side by side, one of them receiving the electric discharge, the 
other being used as the control. The season was a particularly dry one, accompanied by 
a scorching sun, and as the soil is of a very porous nature the conditions were not 
conducive to a heavy crop. 

From the early stages of growth the crop on the electrified area showed a marked 
superiority in comparison with that on the control area, and did not suffer from the 
prevailing drought to the same extent. The discharge was run for 667 hours during 
108 days, i.e., an average of five hours a day. The two crops when ready for harvesting 
were out, threshed, and weighed separately. The weights of the two crops are given 
below, and show that the electrified, as compared with the non-electrified, showed the 
remarkable increase of ^0 per cent, in grain and 68 per cent, in straw :— 



Total 

Total 

Increase of 

Increase of 


Grain. 

Straw. 

Grain. 

Straw. 


Lbs. 

Lbs. 

Per cent. 

Per cent 

Electrified .. 

. .. 1309 

.. 2476 

.. 30 

. 30 

Control 

. .. 1008 

1572 

.. — 

. — 


An analysis of the grain and straw from the two crops was undertaken at the 
University of Leeds. The figures obtained for the experimental and control crops showed 
practically no difference apart from those accounted for by experimental error. Feeding 
experiments are needed before it can be concluded with certainty that the discharge 
has been without effect on the food value of the oats, but it is extremely unlikely that any 
difference of this kind would be demonstrated between the two crops. 

A Bactekial Test for Plant Food Accessories (Auximonss) in “Bacterized Peat.’’ 

W, B. Bottomley, Proceedings of the Royal Society^ 89, 610 

Prof. Bottomley claims that the nutrition of a plant depends, not only on the supply 
of mineral food substances, but also upon the presence of certain accessory food substances, 
or auximones,^ very small amounts of which are suflBcient to satisfy the needs of the plant. 
Hitherto the only means of demonstrating the presence of these auximones has been their 
action on the higher plants. Experiments showed that the auximones in bacterized peat 
produced an increase in soil nitrification, which suggested that liquid cultures of the 
nitrifying organisms might provide a test, and it was found that a scum was always 
formed on the surface of the liquid whenever the auximone was added to the crude 
nitrifying culture from soil. The organisms forming the scums are, as yet, unidentified, 
but they are widely distributed in soil, and easily obtained. Again, the amount of scum 
foimed was found to increase progressively with the quantity of auximone present above 
a certain minimum. More extensive tests showed that the scum formation is due to the 
specific action of auximones, and that the accessory substances concerned with animal 
nutrition were also found to induce scum formation. Thus, it is evident that the scum- 
forming organisms can serve as a qualitative test for food accessories in general. Having 
the indicator for auximones, other material can be examined for their presence. 

Auximones were found in the root nodules of leguminous plants. The scum-forming 
organisms require no organic carbon for growth and, like nitrifying organisms, can 
assimilate atmospheric carbon dioxide by chemo-synthesis. Further, they are obliged to 
obtain their nitrogen from an ammonium salt, as they cannot make use of nitrates. The 
plant auximones so far investigated differ from those concerned with animal nutrition in 
that they ore not destroyed within wide limits by heat, as they can withstand a tem¬ 
perature of 134®C. for half-an-hour without losing their properties. 

1 See 1914, 23b, 636; 1915, 96, 117, 192, 616, 677; 1916, 198, 222, 233, 367, 472 : 1917, 284. 
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DjfiSTRUCTioN or Lepjdiota Albohirta, a Cqleopteran Pest on Cane in Queensland. 
E. Jarvis. Queensland Sureau of Sugar Experiment Stations, Division of Entomology ^ 
Bulletin No. 4y 1-Uy 1916, 

It was noticed that the larvas of the grey-back beetle (Lepidiota Albohirta Water,), 
which do a good deal of damage by boriug into the rhizomes, are characterised (1) by their 
extreme voracity; and (2) by their habit of swallowing a large amount of earth which 
passes unchanged through the body, lliese two features at once suggest the possibility 
of killing the inseOts by poisoning the soil in which they live. The ’ writer has made 
numerous attempts of this kind using various substances, but wholly satisfactory results 
have only been obtained with Paris green mixed with damp soil in thO proportion of about 
J lb. to a cubic yard of soil. 

Such an operation is too costly for practical use in addition to the fact that it presents 
serious difficulties of manipulation. Better results can be obtained by mixing the earth 
with poisonous vegetable products, such as the leaves of the Mauritius bean or of the cow 
pea {Vtgna Oatjang), which plants also have the advantage of acting as manure. The 
leaves are treated with a mixture of sugar and water (one part of sugar to three parts of 
water) and then they are watered with a solution of Paris green and mixed into the soil* 
Experiments conducted on these lines give entirely positive results: out of 17 larvae, 
10 were dead at the end of the first day, and the mortality reached 100 per cent, a fort¬ 
night later. The poisoned leaves of the cow pea have the great advantage of remaining 
poisonous and attracting the larvae even when they have been in the ground for a month 
and are nearly decomposed. 

The mortality when arsenious anhydride is used is certainly inferior and as the cost 
is six times as great as that of Paris green the latter is to be preferred. 

Criticism op the Use of Superphosphates in Agriculture. Nicola A. Barbieri 
Gazeetta, 1917, 47, t, S8-S1; through Journal of (he Chemical Society, 1917, 
No, 655, 111 and 112, Abs., %, 312. 

From the results of a number of experiments the author draws the following 
conclusions:—The whole of the phosphorus contained in plants occurs in the form of 
phosphoric acid united with alkalis, alkaline earth, aud possibly other mineral bases. 
When the soluble and the insoluble phosphates are eliminated, the plant contains no trace 
of any other compound of phosphorus; phytins are consequently lacking. Plants do not 
contain and do not absorb mono or di-calcium phosphates (superphosphates). Superphos¬ 
phate exerts a retarding action on the germination of seeds and on the development of 
plants, and cereals and leguminous plants grown in soil fertilized by means of superphos¬ 
phate contain less total phosphorus than those from contiguous soil not treated with the 
supeiphosphate. Further, superphosphate destroys seeds with which it comes into direct 
contact. Where mineral fertilization is to be effected, it is best to apply those mineral 
substances which the plants themselves contain. 

Determination of Glutosb in Cane Molasses and other Sugar Products. N, 
Pellet, Annales de Chemte Analytique, 1917, 22, 43~47, 

Glutose is not fermented by yeast, and its quantity in cane molasses and other pro¬ 
ducts may therefore be determined by fermenting away all the other sugars present, and 
then taking the reducing power of the solution. 100 grms, of the molasses are diluted to 
600 c.c, 1*6 c.c. of sulphuric acid and afterwards 60 grms. of yeast mixed with water 
added, and the mixture diluted to 1 litre. It is allowed to ferment for 72 hours. A por¬ 
tion of the solution is treated with normal lead acetate, the excess of lead removed by the 
addition of sodium carbonate solution, and the cupric reducing value ascertained by 
the author’s method of reduction at 66^ 0., heating being carried on for 30 minutes, and 
the cuprous oxide collected, dried, and weighed in the usual manner. In order to convert 
the weight of cuprous oxide found into its equivalent of glutose, the factor 1*008 is used, 
this carbohydrate having about one-half the reducing power of invert sugar. Cane 
molasses may contain from 2*6 to 6*6 per cent, of glutose. J P O 
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UNITED KINGDOM. 


Revivification of Used Decoloeizino Carbok. Abraham Wijnberg, of 567, 
Heerengracbt, Amsterdam, Holland. [10^092 of 1916), Applied for, 

July 18th, 1916. Under Intematiorial Convention, February 26th, 1916, 
Germany. (Two figures.) 

Efforts to revivify finely divided decolorizing carbon® by rebuming have so far been 
technically unsuccessful, owing to considerable lost! of material in so doinu;. Moreover in 
the general type of kiln used for the rebmming of animal charcoal, the finely divided 
carbon adheres to the furnace tubes instead of falling out by gravity, in addition to which 
the gases generated cannot escape from the vertical ttibes. In the apparatus designed to 
overcome these disadvantages, the material under treatment is continuously moved along 
in heated cylinders by means of screw conveyors, the gases being drawn off with the finer 
particles, which are separated out in a suitable trap. 



where it is moved forward by a screw conveyor 6*, under continuous mixing or loosening, 
passing through a conduit 6® into a second burning cylinder e in which it is moved forward 
in the opposite direction by a second screw conveyor and discharged through a conduit 
d into a receptacle s containing water. 

The gases with the finely divided carbon particles that may be carried off by them 
during the burning process, escape from the burning oylindexe through the tubes x into 
the trap or “precipitator’’ (not shown) in which the carbon particles are trapped and 
pass into a collecting tank containing water while the waste vapours freed from the 


^ Copies of specifications of patents with their drawings can be obtained oii application 
to the following £7ni/ed Kivodom: Comptroller of tlie Patent Ofiice, SouUiampton Buildings, 
Chancery Lane, Loudon, W.C. (price, «a. each). United State*: Commissioner o* 
Washington, D C. (price R cents each). France: L’lmprimerie Nationals, 87, rue laelUe du 
Temple, Paris (price, l fr. Oft c. each). The date given in the heading of United Kingdom 
specifications is that of the application of the patent. . 

• For patents and other literature relating to “Norit,** refer to: 1912, T20: 1918, 248 * 

1918, 404; 1914, 668; 1916, 70; 1916, 129; l9l6, 129, ftlT. 
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valuable carbon particles escape into the open air through a flue. To increase the depo- 
sition, steam or water may be injected into the tube leading into the precipitator. The 
heating of the burning cylinders e may be effected in any optional manner, either by 
direct or indirect means, the construction represented in the drawing showing the use of 
direct heat from a furnace or grate p. The hot gases passing off after heating the burning 
cylinders may be used for the preliminary drying of the material to be burned before 
escaping through the chimney. 

Process of Purifying Used Lubricating Oil. Charles J, Skidmore, of 96, 82nd Street, 
Brooklyn, New York ; and Peter F, Conerty, of 340, Birch Street, Queens, New 
York, U.S.A. 14,781, October 19th, 1916. Under International Convention, 
October 24th, 1914, United States. (One flgure.) 

Methods of merely filtering when applied to the recovery of used lubricating oils may 
be defective, especially that having been used for internal combustion engines, because of 
the presence of very finely divided carbon, this passing readily through the generally 
employed media. It has been found by the inventors, however, that the desired separation 
can be effected by subjecting the oil to treatment with a liquid heavier than water and 
incapable of combining with the oil, such being, for example, a solution of an alkali 
phosphate, say trisodium phosphate, the mixture of oil and solution being well agitated, 
and afterwards being allowed to settle out, leaving the purified oil in a layer with the 
solution of the salt below it. 



In the figure is shown the appai-atus to be employed. It consists of u tank 1 provided 
with a steam coil 3, and various taps, 10,12, 13, 14, 15, 16, 17, and connected with a 
storage vessel 20, from which the oil to be treated may be blown over by means of ccm- 
pressed air, or otherwise transferred. In operating it, the pipe 8 is first screwed into the 
outlet 9(t, while taps IS and 14 are opened. A solution of trisodium phosphate, using 
J lb. of the salt per gallon of oil, is added through 24 r and more water is run in until the 
level of tap IS is reached. Now the impure oil is added to the level of tap I 4 , the volume 
of oil to be cleaned and the aqueous solution being thus about equal. A temperature of 
about 130 F. (66° C.) or higher should be used, in order to cause a good eeparation. 

Thorough mixing is effected by passing air through the pipe 2, or by a mechanical 
stirrer, or by other suitable means, hot water or steam being meanwhile passed through 
the beating coil 3, After this operation, which should last for one hour, the contents of 
the tanks are allowed to settle out, and for this process to be complete about 24 hours 
are required. At the end of this time the oil will lie above the level indicated by the 
dotted line jI, and the impurities will collect mostly in the space between the lines A 
and B, while the phosphate solution will have settled below B, Finally the purified oil 
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is drawn off through tap 12^ and afterwards through the pipe .9, after unscrewing the 
plug-pipe ^ so as to leave the orifice 9a open, water being quietly introduced through pipes 5 
and 7 into the bottom of the tank to raise the level of the oil and cause it to run off through 
9a. As to the phosphate solution, this may be used several times over before being run 
away through the line 7. If the oil is very badly contaminated, it is advantageous to give 
it a preliminary treatment of about 15 minutes agitation with about one hour’s settling, 
using some of the previously employed phosphate solution for this purpose. 

UNITED STATES. 

Filter-press Casing. Albert L. Genter, of Salt Lake City, Utah, U.8 A. 1,212^933. 

Patented January 16th, 1917. (Three figures.) 

A shell or casing of any desired dimensions, preferably rectangular as in the illustra- 
tjon, is constructed. Its open side is closable by the head A\ secured by hinges at its 
upper edge to the casing, and adapted to close into the open side of the casing, being held 
securely locked against a gasket in the contiguous face of the shell during the filteiing 
operation. This is accomplished by some head-locking mechanism, here shown as com- 



The lower free end or side of the hinged head is connected to a rope or equivalent 
flexible connexion £?, which passes over appropriate guide pulleys 3^ and has its opposite 
end connected to a counterweight by which the head, when unlocked, will be lifted to 
fully open the side of the shell and give access to the interior of the same and to the 
contained Alter agents I'be character of the filter agents used is unimportant, but the 
construction usually employed in the filter-presses comprises so-called “ open-leaf filters 
having flexible filtering sides and an interposed woven wire or foraminous backing h. 
Each filter leaf has an individual outlet pipe 6, for the filtrate which is forced to the 
interior of the leaf or frame, and each outlet extends through the top of the shell or casing, 
and is valve-controlled and is designed to deliver into an appro{>riate launder Gy for such 
further treatment as the filtrate requires. 

From the foregoing it will be manifest that one side of the filter shell or casing is 
secured by hinges to the top of the main portion of the casing, and may be opened or closed 
as desired in a very simple manner. The sloping of the bottom of the shell or casing 
permits the clean draining of the shell of any solution remaining therein after the function 
of the filter leaves or frames has become impaired by reason of the solids accumulating on 
the filtering sides of the leaves; and it is necessary to open the press and remove the filter 
frames, or to wash the cake to recover any retained values, it being understood that the 
several operations of filling the shell with solution, draining therefrom unfiltered excess 


1 U. 8 . Patent, 1,015,961. 
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solution, holding the caked material on the filter leaves with slight fiuid pressure, filling 
the shell or casing with wash water or solution and again draining, are intended to be 
carried out in the press illustrated, and that these operations are well known in the art, 
and that they are not claimed by the present inventor. 


Filtee Press with Removable Filter Leaf Oakriek. Albert L, Genterj of Salt Lake 
City, Utah, XJ.S.A. Patented, January 16th, 1917. (Four figures.) 

Within the shell or casing A the filter leaf carrier is mounted, and may be withdrawn 
by means of small wheels sliding upon rails. This carrier comprises a hollow shaft 1 and 

a head A' with stuffing box this head 
serving as a tight closure for the open 
end of the tank, after locking by some 
suitable mechanism, as that described in 
a previous specification.^ The filter leaves 
may he circular to conform with the shape 
of the casing, and of any suitable con* 
struction, as those, for example, having 
fabric filtering sides and an intermediate 
forarninous or woven wire backing; while 
the liquid under treatment will be forced 
through the filtering sides to the interior 
of the leaf, and from thence to the hollow central shaft for delivery outside the] press. 
The end of the central shaft 1 has a clutch J, engaging with another member on a shaft dy 
provided with a pulley 4f to which power may be applied to rotate the shaft. 

In operation, the solution to be filtered is pumped or otherwise delivered into the shell 
when the filter leaf carrier is in the position shown. The solution is admitted under 
pressure through a valve-controlled pipe ii, into a manifold 9, having branches which 
enter the bottom of the trough 5, at a plurality of points. It is kept uniformly mixed by 
the agitator, and when the tank is filled the filtering function begins, and it continues 
with the filter leaves in rotation, until such time as the building up of the filter cakes on 
the outer sides of the filter leaves makes it necessary or desirable to cease. If the cakes 
are to be washed to recover any contained sugar, or for other purposes, the excess solution 
will be withdrawn through a drain-pipe 15, or otherwise, and a suitable wash-water, 
under pressure, is admitted to the manifold 9, into the shell by shutting off the solution 
supply lit aod drain-pipe /5, and opening a valve in the wash-water supply pipe 10. 

After the cakes have been washed, the excess unfiltered material or wash-water is 
displaced from the shell, and the head A\ will be unlocked, and the carrier slid endwise 
out of the shell over a tank to expose all the filter leaves or frames, and to make it possible 
to remove the filter cakes (which may drop into the tank) by any well known method and 
to cleanse, renew, or repair the leaves or frames. As the carrier moves out of the shell or 
casing, the clutch members 5 and S'y separate, one relatively to the other, thereby discon¬ 
necting the carrier from the power, and when the carrier is slid back into the shell 
or casing for another cycle of operation, the clutch member 5, on the shaft i, is auto¬ 
matically engaged with the companion driving clutch member J', and the power thus 
transmitted to rotate the shaft 1, and the filter leaves carried thereby, at such speed as 
may be desired. 

Manufacture of Sugar by Evaporating the Juice to Dryness and Re-dissolving 
Oma Carr, of Asheville, North Carolina, U.8.A. 1^201^936, Patented, October 
17th, 1916. (No figures.) 

According to this specification, the mill juice is reduced to a state of dryness in an 
** atomizer-drier/* the sugars re-dissolved from the desiccated mass, and the resulting 
solution again concentrated to obtain the final product. Preliminarily the mill juice may 

lU. S. Patent, 1,015,961. 
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be mechanically cleaned out and subjected to treatment with lime alone or with a solution 
of aluminium sulphate and lime (in equivalent proportions to form aluminium hydroxide 
and calcium sulphate). Water may be used for the lixiviation of the desiccated mass, or 
50 per cent, alcohol, and the aqueous solution of the sugars (obtained after recovering the 
alcohol if this be used) may be subjected to osmosis for the removal of the salts. A 
variety of manipulations, depending upon the nature of the juice, and the grade of final 
product desired, may be employed, these being based upon the power of metallic salts to 
render the organic salts insoluble (the excess of metal being also converted into an insoluble 
condition) while drying to assist the operation, and afterwards lixiviating with alcohol of 
suitable strength. Sugars of the ** highest purity and whiteness ’’ are claimed to be pro¬ 
duced by mechanically cleaning the mill juice, treating it with lime, desiccating in the 
atomizer-drier, lixiviating with cold 60 per cent, alcohol, recovering the spirit, dissolving 
the sugars in water, submitting the aqueous solution to osmosis and passing it over animal 
charcoal (bone-black), and finally concentrating the syrup to crystallization point. 


Casoadb Sulphur Box. LeeJ, Foret, of Lockport, Lafourche, La., U.S.A. l,208y6S4- 
December 12th, 1916. (Five figures.) 

It is intended to provide a means by which the sugar juice under treatment with 
sulphur dioxide is separated into finely divided sprays or sheets, and thus thoroughly 

exposed to the action of the gas. A 
cylindrical box, shown in the figure, com¬ 
posed of a casing 1 is used. It has a 
spindle 8 fitting into a ball-bearing at 6^ 
and passing through a stuffing box 10 into 
another ball-bearing li. Secured to the 
spindle are a serios of discs I4 ; while 
attached to the interior of the casing are 
annular shelves 17 projecting toward the 
spindle beyond the outer edges of the 
disc 14^ The gas enters through B2 and 
escapes through 24i the raw juice being 
fed in through 18^ and carried off through 
the pipe SO. In operation, the raw juice 
coming through the main 18 falls on the 
upper disc I4 and upon the upper shelf 17, 
and thence passes through the opening in 
this shelf 17 and falls on the disc I4 below. 
Falling over the edge of this disc, it drops 
on the second shelf 17 from the top, 
whence it is delivered to the third disc, 
and so on. The discs being in rapid 
rotation cause the juice to spread out in 
thin film-like sheets, and all parts of the 
juice are particularly exposed to the gases 
which are moving in the opposite direction 
to the liquid. By having the .discs 14 
overlapping the openings in the centie of 
the annular shelves i7, the juice is caused 
to follow a zig-zag course, which co.urse 
is modified by the centrifugal force imparted to the liquid by the rotary disc from which 
it falls. Thus, a series of cylindrical or umbrella-like curtains of spray, or thin layers 
of juice, are formed, through which the gases pass, and by which the bleaching elements 
are absorbed. By having the shelves 17 made in halves and loosely mounted on the 
annular ribs they may be readily removed from the apparatus when the disc above is 
removed; while the discs may be readily taken off the central spindle, when desired, by 
undoing the set screws 16. 
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United States. 


(Willett ^ Qray^ ^e.J 


(Tons of 2,240 lbs.) 

1917. 

Tons. 

1916. 

Tons. 

Total lleceipts January 1st to August 23rd 

.. 1,954,777 . 

. 2,138,007 

Receipts of Refined ,, ,, 

Deliveries ,, 

.. 1,965,742 . 

. 2,037,090 

Importers’ Stocks, August 22nd. 

— 

104,995 

Total Stocks, August 22nd . 

136,087 . 

258,266 

Stocks in Cuba, August 22nd. 

373,428 . 

418,925 


1916. 

1916. 

Total Consumption for twelve months .. 

. . 3,658,607 . 

. 3,801,531 


Cuba. 


Statement of Extorts and Stocks of Scgah, 1914-1915, 
1915-1916, AND 1916-1917. 

liU4-15 1915 16. 1916-17. 

(Tons ol 2,240 lbs.) Tons. Tons. Tons. 

Exports. 1,877,022 .. 2,345,886 .. 2,276,189 

Stocks . 494,407 .. 519,568 .. 607,130 

2,371,429 2,866,454 2,782,319 

Local Consumption . 49,400 .. 63,200 .. 65,000 

Eeceipte at Porte to July 31st, 1917 2,420,829 .. 2,918,654 .. 2,847,319 


ffVirrtwrt, July Slit, 1917 J. 14* ma. — L. JIbjkh. 


United Kingdom. 


EXPORTS OF SUGAR. 


Month endino Seten Months ending 

July 31 st. July sist. 


British Repined Sugars :— 

Refined and Candy . 

1916. 

Tons 

172 .. 

1917. 

Tons. 

66 .. 

1916. 

Tons. 
3,693 .. 

1917. 

Tons. 

683 

Total.. 

172 

66 

3,693 

683 

Foreign and Colonial Sugars :— 





Refined and Candy . 

62 .. 

3 .. 

688 .. 

10 

Unrefined. 

671 .. 

32 .. 

1,216 .. 

414 

Various Mixed in Bond .. .. 

— ,. 

— .. 

— .. 

— 

Molasses . 

70 

— .. 

627 .. 

17 

Total Exports .. .. 

965 

436 

100 

6,228 

1,124 
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Notes and Comments. 

Oovernment Control of Sus:ar In the United States. 

With the entry of tho United States into the war, Washington authorities 
realized at once that the control of the food supplies would be of paramount 
importance in view of the world shortage owing to general scarcity of labour. 
They have therefore taken immediate steps to form a Food Administration under 
Mr. the gentleman previously responsible for providing stricken Belgium 

with rations of food, and he has naturally included sugar amongst the articles of 
food to bo controlled, appointing Mr, Bolpii of San Francisco as his supervisor of 
the sugar department. 

The Food Administrator has now assumed practically complete control of the 
sugar industr 5 \ Wo understand that a committee of five has been appointed, two 
of whom will lepresent the British Food Controller and probably two the Ameiican 
refiners, while Mr. Eolph will be the fifth and the chairman; this committee 
will be charged with the task of buying all raw sugars not only for the American 
market but also for the Allies, though as regards the latter we believe the control 
is confined to sugar produced in non-British sources in America and does not 
cover British purchases in Java, which are in different hands. This committee, 
while fixing prices on an equitable basis for all concerned in the sugar maiket, 
will naturally endeavour to let the consumer have the sugar at as low a price as 
the circumstances will allow. But no fixed retail prices are at present contem¬ 
plated. 

The control of the sugar supply comes into force just when the American 
refiners are at the end of their stocks of raw cane, and at the moment when annually 
the American supplies of domestic beet are about to enter the market. Normally 
this beet has to compete on a market which for nine months of the year is con¬ 
trolled pretty completely by the refining interests, and in order to get in, the beet 
producer has to market his sugar at a lower price than that of the refiners’ imported 
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sugar, the difference being sometimes nearly half a cent per lb.' This under¬ 
cutting of the refiners’ price may oven lead to the latter withdrawing from the 
market till the domestic beet is disposed of, when of course the refiners can 
resume and control operations once more. 

In view of this, it is not surprising that the Food Administration have gone 
at the start to the beet sugar interests and have negotiated with them for a reason¬ 
able price for this season’s beet. The beet producers have met the reqiiest in an 
undeniably patriotic spirit and have agreed to charge no more than cents. New 
York, f.o.b. cane basis. This, it will be noted, is considerably lower than the 
then current price in New York of 8J cents. It of course establishes the price for 
refined till the beet season is over, and providing the Sugar Committee are success¬ 
ful in negotiating with the Cuban raw sugar producers for a satisfactory price to 
cover the new Cuban crop, it must be assumed that the price of refined later on 
will be fixed on much the same basis. The refiners’ margin (at the moment of 
writing) has still to be settled; they were offered 1.35 cents per lb. (almost 
68 . 2Jd. per cwt.) but are asking for 1.50 cents (say, 6s. 10|d.). Even if they 
finally accept the lower figure, they are admittedly receiving a handsome profit. 
In Germany they used to reckon the margin between 88 per cent, beet and refined 
at 3s. 6d. per cwt., and, if we are not mistaken, have on occasion accepted as low 
a figure as Is. 9d. 

One result of the new conditions is that the Louisiana cane sugar producers 
are contemplating clarifying their output in much greater measure and so making 
themselves independent of the refiners. A fixed pi ice and a desire to obviate 
unnecessary transit of sugars in the States will doubtless facilitate their plan and 
enable them to revive a market for Louisiana yellows, at any rate within the 
Southern States. 

The American Drawback on Export of Sugar. 

Having summarized above the latest state of affairs which holds in America, 
we would now take our readers back to some older events not without interest 
which held the political arena down to August. 

One of the first steps taken this summer as a consequence of the United States 
coining into the war has been the introduction of a big revenue bill into Congress 
with the object of providing the means to defray war expenses. The Finance 
Committee, to whom was entrusted the task of drawing up the provisions of the 
bill, included as one of its features a clause suspending the drawback on sugar. 
In the United States, it may be explained, there is no arrangement made by the 
authorities for refining in hand, such as holds in this country. All sugar entering 
the States is taxed; but if when it has been refined it is exported, a drawback 
equivalent to the original duty paid is granted by the Treasury to the United 
States exporters, an allowance which is only reasonable, since otherwise that 
exported sugar competes on the world’s markets saddled with the burden of the 
United States domestic taxation. 

The arguments of those who introduced this clause are perhaps best gleaned 
from an interesting speech made by Senator Broussard of Louisiana in the 
Senate on August 16th last. He alleged that the drawback, which in 1916 involved 
the United States Treasury in the refund of no less than #19,801,613 now operated 
as a bounty for the United States refining trust, and that consequently there 
was no justification for the Treasury allowing so large a sum to be withdrawn 
while the present war conditions prevailed. He charged the sugar trust with 
1 Vide “ Concerning Sugar," C. 20. 
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taking advantage o£ the abnormal demand from Europe for refined to raise the 
price of sugar in the States, and thereby to amass excessive profits. He asserted 
that the American refiners were selling refined for export at a price which was not 
hampered by the necessity of competing on a free world’s market (inasmuch as 
the supply for British and French Government buyers was virtually restricted to 
the American market), and thus gave the refiners a reasonable enough return; 
they however, of course, claimed the drawback of a cent, per lb. when the 
sugar was exported thus increasing their profit by that sum, and this, the 
Senator alleged, operated as a bounty for the reason that the American domestic 
buj^ers having to compete with overseas buyers for an insufficient amount of sugar 
were forced to pay a price which was equivalent to the foreign price plus the 
drawback. In other words, argued the Senator, the refiners were taking 
advantage of the abnormal demand from Europe for refined sugar to make the 
domestic consumer pay an additional one cent, per lb. for his supply, with the 
result that they not only roap(^d the “ bountj-” on export, but also secured an 
additional profit from the home market. He was therefore strongly of the opinion 
that the drawback should be repealed to the benefit of the United States Treasury, 
and he was disinclined to admit that its repeal would result in any loss to America 
of export trade for the reason tliat during the war, with its drain on shipping, the 
European demands for sugar could only be met by buying over in America. In 
other words, if the refiners chose to recoup themselves for the loss of their draw¬ 
back by charging a higher price to the foreign buyer, the latter would have to pay 
it if he wished to get the sugar. 

The argument, it will be seen, is merely an American domestic One; it 
is tolerably evident that the main object of this attack was not really a feeling of 
concern for so much Treasury money going out of the country, but was clearly 
aimed at the refining trust who would appear to have amassed lately considerable 
profits at the expense not only of the export trade (the Allies) but also of the 
domestic consumer. Unfortunately the Senator’s aiguments regarding the draw¬ 
back were faulty in the exti*eme, and must have discounted the impression he 
hoped to make on the Senate with regard to the operations of the trust generally. 
Elsewhere in this number will be found a contribution from an able pen 
which demolishes conclusively, if somewhat crushingly, the arguments Senator 
Broussakd thought fit to advance in support of the repeal of the drawback. The 
drawback, failing a system of refining in hand, is necessarily indispensable; and 
the Finance Committee have evidently on longer reflection come to the same 
conclusion, for wo understand that this clause in the Finance Bill has now been 
abandoned. 

The Sugar Refiners’ Point of View. 

However, there was a moment when it seemed possible that the Committee 
referred to might decide otherwise; and the refining interests lost no time in 
making representations at Washington. They were naturally strongly opposed to 
the proposal; and they had also the support of the sugar producers generally 
including the Louisiana planters, as all these feared that the repeal of the draw¬ 
back might lead to lower prices all round. Their statement to Congress reminded 
the latter that no foreign country of commercial standing attempts to lay a tax 
on exports; the United States has one-third excess refining oapacit 5 % and so if 
not legislated out of the world parity it could refine for export one million tons 
annually without skimping domestic requirements; to repeal the drawback and levy 
a half-oent excise* would destroy the export business without yielding revenue; 


1 This excise proposal has also now been abandoned in the interests of the consumer. 
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foreign countries need not buy refined from the United States so long as there is 
excess refining capacity elsewhere or washed sugars are available; why, they ask, 
should the Allies pay a tax of 1J cents per lb. for the privilege of passing Cuban 
and foreign sugars through the United States refineries ? Even the threat of this 
repeal has diverted large business to Canada where, they claim, there is 600,000 
tons^ excess yearly refining capacity. Again they claimed that the threatened 
action in cutting off the United States refined from export has caused a heavy and 
persistent buying of raws in Cuba by foreign countries for direct consumption, 
which exactly measures the decrease in refined sugar to be exported this year 
from the United States. And they finally renewed a suggestion that they be 
permitted to refine in bond in a manner already accorded by law to other manu¬ 
facturers, a suggestion that we hope may now be within the bounds of realization. 

Impure Sugar in the United States. 

So much for the question of the drawback, and its supposed bounty to the 
refiners. It is clear that whatever gains the refiners have been amassing at the 
expense of the American consumer are not due to the refund on export of the 
import duty. But the Senator had another charge to lay at the door of the refining 
trust which is rather curious reading in view of the well-known policy in the past 
of the trust to discourage (through the medium of public advertisements) the con¬ 
sumption of any but refined sugar. We in this country during the summer were 
rather perturbed because we considered that the Sugar Commission was exercising 
undue caution in the matter of deciding which sugars might be passed direct 
into consumption and which were too impure to dispense with refiniiig, and 
e,s a consequence they had certain sugar refined which might well have gone 
direct to the consumer, and so have easened the prevailing scarcity. The Sugar 
Commission, in defence, asserted that much of the raw sugtir imported, at all 
events that from Cuba, was of too dirty a nature to be fit for the consumer, 
and their spokesman in the House of Commons gave us a picturesque description 
of the range of impurities both animal and vegetable found in the raw sugar in 
question. But at least it could be said that tlio Sugar Commission, if they erred, 
erred on the side of maintaining the purity of the food supply. 

But if Senator Broussard is to bel>elieved, an almost contrary state of affairs 
has recently been revealed in the States. The sugar refiners who in the past have 
always in their own interests run down raw sugar (including the old-time brown 
plantation sugar which polarized 95° or 96°), alleging that it “contained great 
numbers of disgusting insects which produce a disgusting disease,” have lately 
apparently found that it would pay them to sell to the American consumer just the 
very raw sugar they prejudiced the public against 20 years ago. They required 
for the English and French markets seemingly all the refined sugar they could tuni 
out, so they placed some months ago on the American home market a new brand 
of sugar, an “old-fashioned brown,” which they advertized freely in the American 
press. Some of it was analysed by the Bureau of Standards at Senator 
Broussard’s request, and was found to polarize under 85°! What the remaining 
percentage consisted of, we are not told, but it certainly was not sucrose. * 

lAs will be seen on p 444, the Canadian Minist)*y of Labour’s invesUgatlone put 
the total at 200,000 tons only. 

*If it be j,rue, as the refiners represented at Washington, that they can retine for export one 
million tons annually without “skimping domestic requirements,” it would be interesting to 
know why they have recently reversed their past policy of making a dead sot against all 
unrefined sugars. 
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Probably there was an appreciable amount of moisture present; but even 
allowing for that, the sugar must have contained a considerable percentage of 
impurity, though how it would compare with the Cuban crystals condemned in this 
couutry in respect to physical contamination we are unable to say. But in view 
of the fact that it has been marketed by, of all parties^ those refining houses who 
have in the past steadfastly set themselves to discourage the sale in the United 
States of all direct consumption sugars (which, of course, do not pass through 
their refineries), we suspect that enlightened American opinion will draw its own 
conclusions as to the importance to be attached to any past, present, or future 
allegations of the refining interests. We hardly suppose that the American public 
have appreciated this sugar; in fact we understand that its sale has now been 
withdrawn. And it is hard to resist the conclusion that if Senator Broussard’s 
charge is at all reasonably accurate, the American refiners have lately been 
indulging in tactics which may some day serve as a weapon against them and 
their operations on the American sugar market, supposing that public opinion is 
roused to take some legislative action, ill-advised or otherwise. It is not so long 
ago that in the interests of the American consumer the whole sugar tariff was in 
jeopardy, and who knows that the latter party may not get another innings after 
the war ? 

The English Taste In Sugar. 

In the course of his speech in the American Congress Senator Broussard paid 
U8 the compliment of quoting at length from two of our recent issues ^ where we 
dealt with the matter of impurities in sugar landed in England and suggested that 
some at least of the raw sugar imported which was refined might in the prevailing 
scarcity have gone into direct consumption. He concluded from these remarks that 
there was a demand on the part of the British for plantation sugar, which the 
refiners in their own interests were trying to thwart with the aid of the Sugar 
Commission, 

It was hardly the case that the British public demanded plantation sugar, if 
only for the reason that since they have for so long been accustomed to refined 
sugar derived mainly from German and Austrian sources, plantation white or 
washed sugar is still much of a new proposition for them.® But those who felt 
that this latter class of sugar has a considerable future before it welcomed the 
opportunity which the general scarcity of sugar seemed to offer of enabling the 
British public to make its acquaintance more widely, and they accordingly depre¬ 
cated any action being taken which would tend to prejudice the public against this 
necessarily inferior but perfectly consumable quality. For the public, including 
the sugar users, have been in the past inclined to look askance on it and in some cases 
have refused to buy it. In war time however they show moie willingness to put 
up with anything which seems inevitable, and so the present moment is an excel¬ 
lent opportunity to accustom them to the less brilliant qualities of sugar than the 
refined varieties. For this reason wo regret that freight difficulties have interfered 
with the importation of Java whites during the last twelve months, as these 
excellent sugars are a good illustration of what direct consumption sugars might 
be, and if the public took to them they would be the less likely to let their demand 
after the war revert wholly to refined sorts—a reversion that might have the 
~~~ ^ l.S.J,, 1917, p. 246-tI; and 294*6. 

•It is true that oven before the war there was a fair business done In this country in Javas, 
but it was only a small percentage of the total consumption, and some of the import owing to 
its cheapness was bought for refinery purposes. Duidug 1915 and 1916 the imports from Java 
were of course gi'eatly Increased, and probably about 100,000 tons per year of white Javas went 
into direct consumption. 
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result of resurrecting the market in this country for German and Austrian refined, 
since i^nless there is a large increase in the extent of our refineries, the latter 
would be unable to cope with the demand and imports from abroad would follow 
as a matter of course. 

If the sugar supply of the British Empire is to be increased, it is bound to be 
augmented in part by the manufacture of direct consumption sugars, since British 
sugar planters, if they know their business, will not care indefinitely to confine 
their output to sugars of low purity destined for the refinery. Hence it 
appears to us that it is of some moment that the British consumer should have 
the opportunity of knowingly testing these direct consumption brands, and 
specifying whether he will create a demand for them or not. We therefore trust 
that if there is any large importation of white Javas this winter, as we have 
reason to think there will be, it will be possible for the public to learn the nature 
of what they are purchasing. We suggest in fact that an endeavour be madn 
to label this sugar suitably in the view of the public purchaser as a direct 
consumption cane sugar; the precise name may be a matter of deliberation, but 
one ouglit to be fixed. _ 

The Case of Cuban 96° Crystals. 

But as regards the criticized Cuban raw sugar, it has to be conceded that the 
objection to lefiniiig could not apply, since, as a letter on another page from an 
old reader (who has been a Cuban raw sugar manufacturer and is now a Boston 
refiner) shows, the Cuban output is made for the refineries, and is not supjiosed to 
be fit for direct consumption. Clearly then the Cuban sugar sold to the Iloyal 
Commission was supplied in the belief that it would go to the refineries as a matter 
of couiso. Hence no attempt would be made to free it of its physical impurities 
before bagging. We note that in the opinion of our correspondent, Cuba once 
assuied ot a romuneiative market for direct consumption sugars would turn them 
out, but it would require ladical changes from the ])re8ont methods of the C'ubau 
manufacturer. Whether “radical” accurately sums up the degree ot change 
needed is perhaps open to argument; but m view of the undoubted fact that the 
Cuban output before the war was assured of only one market, that of the United 
States refineries, it is not surprising if the Cubans bavo tended to piefer quantity 
to quality, and have not attempted to produce a higher grade of sugar. 

France denounces the Brussels Convention. 

At its sitting of August 3rd last the “ Bureau du Syndicat des Fabricants de 
Sucre de France ” passed a strongly worded resolution calling for the denunciation 
of the Brussels Convention before September 1st, and they promptly transmitted 
this resolution to the authorities, and pressed on the Ministers of Agriculture and 
of Commerce the desirability of such action being taken. At its sitting on August 
17th the French Cabinet, having before it the unanimous advice of the Commiesion 
da regime douanier, came to the decision to denounce the Convention, and due 
notice has accordingly been given to the other signatories to this agreement. The 
French sugar interests have from the veiy commencement of the war been averse 
from any continuation of this iiiternatiofial ari’angement. They point in particular 
to the fact that whereas the German and Austrian sugar factories are all intact, 
the French ones have suffered grievously during the war, and they desire to have 
a free hand in the future to build up their industry. Expert opinion of course 
holds that the Convention has fallen through owing to the war, but doubtless in 
view of the presence in the agreement of neutral countries, the French Goveni- 
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ment have preferred to take the step of giving notice of withdrawal, as provided 
for in Article 5 of the Protocol of March, 1912, the withdrawal to take effect on 
September 1st, 1918J 

The Work of the Royal Commission on Sugar Supply. 

Elsewhere we give, slightly abridged, the first (interim) Report of the Eoyal 
Commission on the Sugar Supply of the United Kingdom, just issued. Unfor¬ 
tunately, this only brings us down to December, 1916, when, owing to the access 
of the present Government to ofl&ce, the Commission shed its political head, Mr. 
McKenna ; it is not unnatural then in the circumstances that the latter should 
desire to set on record the work of the body over which he presided. 

The Report naturally seeks to justify in toto the whole policy of the Com¬ 
mission. As regards its preliminary operations it may suffice to remind our 
readers that about two 5 ^ear 8 ago we showed^ what was the nature of the Com¬ 
mission’s attempts at buying sugar—they bought in a hurrj’-, round about the top 
of the market, about a million tons and when the market subsequently fell, they 
had to prohibit importation of what would have been cheaper sugar while they 
disposed of their remaining stocks. Meanwhile the consumer paid the difference. 

We notice that the claim is again made that during the greater period of the 
Commission’s operations the selling price of sugar in this country was below that 
of sugar in New York. As a matter of fact, we believe the contrary was the case; 
certainly it is the opinion in New York that the price over there has generally 
ruled lower than in this country. 

Since the Report was prepared last December, there has ensued a period of 
much greater stringency owing to the introduction of unrestricted submarine war¬ 
fare, and it will be interesting to have the record of the average rate of imports 
weekly during 1917 which till last December was never less than 24,000 tons. 
This, we aie told, readily allowed the 14 000 tons needed to provide the civil 
population with J lb. per head per week. But as the ration for some months now 
has been only ^Ib., which at the same rate would absorb about 9,500 tons weekly, 
it will be seen roughly to what extent the impoits of sugar have been reduced 
from various causes. , 


The Sugar Refining Industry in Canada. 

According to a report issued by the Canadian Ministry of Labour and repro¬ 
duced in the Jhmrd of Trade Journal, the quantity of sugar refined in Canada 
during 1916 aggregated 345,089 short tons and was of the value of $47,473,114. 
The output in each of the three preceding years amounted to 303,233 tons, 332,512 
tons, and 319,752 tons respectively. 

There are six refining companies in the Dominion, and these control eight 
refineries which are situated at Wallaoeburg, Ontario; Kitchener, Ontario; 
Chatham, Ontario; Montreal, Quebec (two); St. John, New Brunswick; Halifax, 
Nova Scotia; and Vancouver, British Columbia. Five of the companies refine 
imported raw cane sugar exclusively; the remaining company refines both cane 
and beet sugar. The last-mentioned conoern was established mainly for the 
pui*pose of manufacturing beet sugar, but, during 1916, of a total output of 
101,000,000 lbs. from the company’s three refineries only 19,000,000lbs. were from 
beet sugar. It is stated in Canada that beet sugar can be produced ordinarily at 
a cheaper rate than cane sugar. 

11912, an” » 19X5, 448. 
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Until 1916 the production of Canadian refineries was absorbed by home con¬ 
sumption. Favourable conditions prevailing during that year, however, enabled 
the refiners to export 26,000 long tons overseas, and up to May, 1917, arrange¬ 
ments had been made for further exports of 35,000 tons of sugar. 

The capacity of the Canadian refineries is very much in excess of the demand 
for sugar for home consumption. Their output represents only about 60 per cent, 
of their capacity during any one year. The refineries could certainly produce 
annually some 200,000 short tons of sugar in excess of their present output. The 
advantage to them of an export trade at satisfactory prices is thus apparent, but, 
the Report states, it is impossible for Canadian refiners to compete for the United 
Kingdom market, except when extraordinary conditions prevail. 


The Drawback Question in the United States. 

There have been many “ Sugar Questions*’ during the last fifty years, some 
sound, some ridiculous, but this seems to beat them all in eccentricity. The first 
news that it was seriously proposed, in CongresH in the United States, to abolish 
the payment of drawback on the export of refined sugar sounded incredible, except 
under the supposition that refining in bond was to be established there as it has 
been in Europe. But that was not the case. We have therefore tt) look into the 
reasons given for sucti a strange proposal, and we will endeavour to do so from a 
perfectly detached point of view, not having any axe to grind but with very 
intimate knowledge, after fifty years of unusually close experience of all the “ ins 
and outs” of the various sugar questions of the past, in which drawbacks played 
a large part. 

A duty on sugar is one way of raising revenue from indirect taxation. It is 
paid eventually by the sugar consumer. The sugar refiner, who makes the sugar 
fit for consumption, advances to the Government the duty on the raw material 
and receives from the consumer the duty on the refined sugar. If the reiiner also 
has an export trade he must receive from the Government a return of the duty 
which he has paid before ho can export his sugar, otherwise ho would suffer a 
dead loss of duty on that quantity of sugar. But in practice he would suffer a 
more serious loss; he would bo actually prohibited from enjoying an export 
trade, because he would never find buyers abroad who would pay him the price of 
his sugar plus the American duty on it. 

Those are the simple facts—quite ignored by the advocates of what they call 
“ the repeal of the drawback.” Now for their (so called) arguments and facts. 
The real circumstances on which they base their agitation are of course well 
known. The war has cut off the supply of refined sugar from Germany and 
Austria, on which the British consumers have been (by reason of the bounties on 
its production and export) compelled for many years to rely, and Great Britain 
has therefore been driven to have recourse to New York to fill up the void. This 
has given the American refiners a sudden and enormous increase in their export 
trade, which fortunately they have been able to meet owing to their gimt reserve 
of refining power. They continue to supply the home consumer as usual with all 
he wants, and he goes on consuming more and more every year in spite of high 
prices. The revenue from sugar in the United States, therefore, continues its 
ordinary course without any impediment. But as the American refiners are now 
also supplying British consumers with a large portion of their consumption they 
are paying much larger sums than usual to the Treasury for duty on the raw 
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material necesnary for producing both sugar for home consumption and the sugar 
sent to the United Kingdom. They must on exportation have their duty returned 
to them. If not they either lose the extra trade or they have to charge the British 
consumer with the American duty. 

Those are the simple facts. What do advocates for “repeal of the drawback*^ 
say ? Look, they cry, at these enormous sums paid in drawback to the refiners ! 
Look at the loss to our revenue ! The simple reply is that there is no loss to the 
revenue, as we have just demonstrated. 

The second cry is more absurd and unfounded even than this one. How 
grossly unjust it is, say the agitators, that the refiners should enjoy their 
drawback, “a privilege’* which the beetroot sugar producer in the States “is not 
permitted to receive.” The members of the Senate are expected to swallow 
arguments like this, though surely they know perfectly well that the producer of 
home-grown beetroot sugar pays no duty, and therefore receives no drawback. 
They ought also to be perfectly well aware that the beetroot sugar producer enjoys 
a very comfortable preference (amounting to the whole duty) in his own home 
market, and therefore would never dream of sending his sugar elsewhere. And yet 
the agitators tell them that “all domestic sugars are closed out of the foreign 
market by the operation of the drawback.” If that deceives the Senate they must 
indeed be prepared to believe anything. 

The next argument is that the drawback is for the purpose of permitting the 
refiners to compete on the foreign market where they are selling their sugar, but 
that, as they are selling their sugar on a maiket where there is no other seller, the 
drawback is therefore absolutely a bounty. They complain that the British buyer 
is giving a very high price for the American sugar, and j^et, almost in the same 
breath, they complain that the American refiner is selling his sugar to the foreign 
buyer cheaper than he sells it to the American public. Of course he does, because 
he sells to the one at the “ short price ”—that is, without the duty—and to the 
other at the duty-paid price. 

Mr. Broussard, Senator of Louisiana, in his speech in the Senate on 
August 16th, puts this quite distinctly. He says: “ They have no right to sell to 
anyone, allies or non-allies, sugar cheaper than they sell it to the American 
public.” This is equivalent to saying that, as far as sugar is concerned, exporta¬ 
tion is prohibited. 

Directly afterwards, however, the speaker declares that not a cent of the 
drawback, “ not a fraction of a cent ever finds its way into reducing the price of 
sugar to the foreign purchaser,” The unfoitunate British buyer, no doubt, is 
rather in a corner if he has no other other seller than the American refiner, and 
therefore he probably has to pay a fairly high price for his American granulated, 
but the fact, if it is a fact, has nothing whatever to do with the drawback question. 

There are more absurdities which might be reviewed, but enough has been 
said on that side of the story. Let us now come to business and deal with the 
abolition of the bounty in a reasonable way. We know what trouble we had, 
from 1872 to 1902, first to convince our Government that the drawback system 
in some of the foreign countries involved a hidden bounty to the refiner, and then 
to get the foreign governments to remedy the evil, which was destroying freedom 
of competition on British markets. It took thirty years to get redress for this 
legitimate grievance, because our Government refused to take the obvious action 
which would at once have restored free trade in sugar on British markets. The 
Government of the United States were more businesslike. They restored freedom 
of competition on American markets, so far as bounties were concerned, by levying 
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a countervailing duty on bounty-fed sugar, a measure which just saved our West 
Indian sugar producers from ruin, by giving them a market where bounty-fed 
competition was abolished. 

In the course of this bitter fight for free trade in sugar we did not object to 
drawbacks which merely returned the duty which had been paid, and to which the 
producer was fairly entitled if he exported sugar on which he had already paid 
the duty. But we protested against the drawback being in excess of the duty 
which had been paid, because it at once stimulated over-production and enabled 
refiners and producers to sell for export even below cost price and yet make a 
large profit on their total outturn. The only remedy for such a state of things 
was to abolish drawbacks by making refiners work “in bond,” that is without 
paying duty on the raw material. Jn order to carry out that scheme it is necessary 
for the refineries to be under Excise supervision. The sugar which goes into 
consumption will then pay the duty on leaving the refinery, while the sugar for 
export, having paid no duty, will receive no drawback but will be conveyed to the 
ship under Excise supervision, “in bond.” 

If Mr. Broitssakd and his friends can satisfy the United States Ooverument 
that the drawback paid to the refiners contains some hidden bounty—that it is a 
drawback in excess of the duty paid—then they will have made out a good case 
for doing what has been done under the terms of the Brussels Convention, namely, 
the universal adoption of “ refining in bond.” 

It is a curious fact that Mr. Bhoussakd was interrupted with an inquiry 
which seems to have suggested refining in bond. “ Oh no,” he replied “ the trust 
has been trying to get that 'privilege^ and they asked that, under this Bill, they be 
permitted to refine sugar under bond. They have no such authority, and they do 
not do it. They cannot do it.” 

This is the most remarkable blunder in this catalogue of blunders. The 
opponents of the drawback, when confronted with the only remedy against 
excessive drawbacks, namely, total abolition of drawbacks by moans of refining in 
bond, a system now universally in operation throughout nearly the whole of 
Europe, reject it with scorn. Mr. Broussakd, throughout his speech, speaks of 
the drawback as a “ privilege”—of course, he implies a gross and unjust privilege 
—which in reality is, as we have explained when duty is paid on the raw material, 
an absolutely necessary arrangement unless exportation is prohibited. Now, 
when the only remedy for his complaints is suggested, namely, abolition of draw¬ 
backs, he again calls it “ a pnvilege,” and therefore treats it as quite out of the 
question. 

After this review it is impossible to treat the anti-drawback agitators seriously, 
but it is necessary to clear the air by exposing the erroneous fallacies which they 
desire Congress to accept as sound sense. It is a curious ending to the comedy to 
read the following words in the document addressed to Congress by the American 
Sugar Befiners on August 2l8t, 1917 :—“Finally, we renew our suggestion that 
we be permitted to refine in bond in a manner already accorded by law to other 
manufacturers, smelters, and refiners.” 

0. M. 


The latest news from New York is that the Sugar Administration Committee of Five 
consists of Mr. G. M. Kolph as Chairman; Sir J. W. Todd and Mr. J. V. Drake as 
representing the Allied Governments; and Mr. Earl I). Bakst, President of the American 
Sugar Befining Co., and Mr. W. A. Jamison, of Messrs. Arbuokle Brothers, as rep¬ 
resenting the American refining interests. 
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Notes on American Sugar Production. 

(From our American Correspondent.) 

The events of chief importance in the sugar situation here during the past 
month have been the enactment into law of the Food Control Bill, and the 
inauguration under its terms of the first steps toward the regulation of prices and 
the control of the distribution of supplies. 

Sugar is not included in the food control law among the products as to which 
authority to fix prices is ccuiferred. The law, however, grants very broad powers 
authorizing the licensing of transactions in an 3 rthing “necessary” whenever the 
President may deem it desirable. As it is possible, under this licensing clause, to 
specify the “ profit and practice ” of any dealer it will be seen that this amounts 
practically to the control of prices. 

As a matter of fact, the sugar industry was one of the very first to receive the 
attention of Food Administrator Hoover after his appointment to his position. 
In a series of conferences with representatives of the various branches of the 
industry ^Ir. Hoover pointed out the necessities of the situation as they appeared 
to him, and received assurances of the willingness of the sugar trade to co-operate 
in any action he might decide upon as necessary in order to conserve the supply 
of sugar, and to increase the amount available for shipment to our Allies in the war. 

The first positive step taken b}^ the Food Administrator affecting sugar was 
to request the suspension of dealings in sugar futures on the New York Exchange. 
This recpiest was complied with immediately, and apparently all future transactions 
are at an end until the termination of the war. While no well-defined explanation 
for this action has been made public, it was believed apparently that speculative 
operations on the Exchange tended to increase prices unduly. In his remarks to 
a Committee of the Exchange who waited upon him Mr. Hoover was careful to 
explain, however, that he did not hold its members responsible for the recent rapid 
increase in prices, that in his opinion the Exchange served a highly useful purpose 
under normal conditions, and that he had advanced his suggestion for the suspen¬ 
sion of dealings in futures only because of the extraordinary conditions created 
by tlie war. 

Another subject that has received attention is the supply of sugar for the 
army and navy, the estimate of requirements having been put at approximately 
100,000 ordinaiy tons for the ensuing year. At a conference attended by the 
principal letiners and by representatives of the beet sugar industry, the sugar men 
agreed to supply the requirements of the Government at a price to be determined 
by the Food Administrator. The immediate requirements of the armed forces are 
to be met by the refiners, and after the beet-slicing campaign is under way the 
beet sugar producers are to take up the task. 

Just to-day it is announced that a decision has been reached, as a result of a 
conference between the principal beet sugar interests and the Food Administration, 
for the voluntary limitation of wholesale prices as soon as the beet campaign is 
well under way, which means about October Ist. The basis of wholesale prices 
agreed upon is 7*25 cents per lb. for fine granulated at Atlantic ports, which means 
that fi*eight charges from New York will be added in fixing piices at interior ports. 

As sugar has been selling of late at from 8*40 to 9 cents, this is an appreciable 
reduction, but it still leaves prices high enough to be fairly remunerative to 
producers. The agreement is regarded as highly satisfactory to all parties in 
interest, as it seems a saving to consumers estimated at approximately $30,000,000 
on the basis of prices now prevailing, and still leaves sufficient margin to stimulate 
further expansion in the domestic production of sugar. 

It is expected that this agreement with the beet sugar producers will be 
followed by others along similar lines with the refiners and the cane producers. 


447 



The International Sugar Journal. 


It is anticipated that the price of Porto Hican and other domestic cane sugar of 96*^ 
test will be fixed at 5*75 cents a lb., and that the same price will be established 
for Cuban sugar, duty paid. 

Freight charges will be fixed through a special shipping committee on the 
basis of $0 the ordinary ton from Cuba to New York. This will leave to the 
refiners for their operations a margin of roughly $1*25 per 100 lbs. If this plan is 
carried out as expected it will be accepted as reasonfible both to producers and 
refiners, and it undoubtedly can be put into operation without serious friction. 

The plans of the Food Administration do not contemplate any attempt at 
rationing the sugar allowance of the individual consumers or of manufacturers. 
Consumers are urged to limit their use of sugar as much as they can without 
serious inconvenience, and it is expected that supplies will be ample for all 
necessary requirements after October Ist, when the new beet crop sugar begins to 
come upon the market in quantity. 

The success that has attended the plans thus far put forward by the Food 
Administration for cheapening sugar to the consumer undoubtedly is due in part 
to the fact that Food Administrator Hoovek has been at pains to consult repre¬ 
sentative leaders of the sugar industry, and has suiTounded himself with practical 
sugar men in this department. Mr. Oeouge M. Rolph, General Manager of the 
California and Hawaiian Sugar Refining Company, at Crockett, (California, has 
been appointed head of the sugar department of the Food Administration, and he 
has as his assistants men of practical experience in the various branches of the 
sugar industry. 

New York, August 27th, 1917. 

Russian Sugar Notes. 

The prospects of sugar in Russia during the present and the succeeding cam¬ 
paign are fairly well indicated by a statement just issuetl in semi-official form 
showing the probabilities regarding beetroot of the present campaign and what is 
likely to be made therefrom. It is calculated that the sugar to be at the disposal 
of the community, including what was brought forward unfinished from the pre¬ 
ceding campaign, should make 73,289,385 poods. Adding the stocks of finished 
sugar carried over, amounting to 7,596,845 p., we got a presumable total quantity 
of 80,886,230 p. This quantity cannot be called sufficient to meet the needs of the 
country, because sufficient difficulty had already been encountered in supplying 
the country’s needs with the product of the preceding campaign. There is the 
inland market and the Army and the Fleet to supply; and if we remember that a 
small quantity at all events must be reserved for, say, Finland and I’orsia (in the 
latter case in order to assist the money exchange balance) it will be obvious that 
the amount at the disposal of the country this year is all too small. 

In anticipation of course of this trouble, steps, as has already been published, 
were taken to import sugar from abroad, and in consequence thereof the Far 
Eastern market will not be drawing on the West Russian supplies, but will 
obtain—presumably again—all its sugar from the outside. Certain reductions 
have been effected in the quantities of sugar allowed to confectioners and the like; 
but such economies will not make up for the great deficiency now so obvious. It 
was expected that at the beginning of the campaign the Bureau of Supplies would 
have at its disposal about 6,000,000 poods, which would carry it on for a short 
time until some of the new sugar is ready. 

It is found to be more difficult than usual, and this can be understood, to make 
an estimate of the production of the 1917-18 campaign. It is taken roughly for the 
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purposes of calculation at 60,000,000 to 65,000,000 poods; and on this basis, with 
the reserves referred to before, the total that can be calculated on for the coming 
campaign would work out at 68,000,000 or 70,000,000 p. and leave nothing what¬ 
ever to be carried over into the succeeding campaign, even were there enough to 
supply current wants. Let it be remembered that previous to the steps taken to 
control the sugar industry the demand in 1915-16 amounted to 102,929,395 p. 
Obviously, therefore, the figures previously given show the market is about to 
be very short of sugar unless a large quantity can be obtained from abroad. This, 
as is pointed oiit by the official statement, is very undesirable because the only 
effect can be to lower still further the exchange value of the rouble. However, 
even at the cost of such depreciation the sugar will have to be had from abroad. 

Quite apart from the ordinary industrial problem that faces the sugar business 
in Russia there is the financial. In the old days it appeared a simple enough 
question to obtain the necessary money to run a factory. Advances might be 
obtained on sugar to be made : or later, they could be obtained on sugar that had 
been produced, which of course would be pledged against the loans. The situation 
now is quite different. The Government is controlling the industry, and the 
producers are no longer free to pledge their product and the Government therefore 
must do the advancing. This will be possible in something like the same form 
as before, with the difference that the producers will be still more completely 
under the control of the financial body from which they obtain their running 
expenses. The financing will be done, as is understood, not directly through the 
Government, but bj^ the agency of a combination of banks, which is prepared to 
put the necessary funds at the disposal of the industry on terms agreed between 
the Government and the said combination. Shortage of money therefore will 
hardly interfere with the running of the sugar factories. The product must be 
had, and the money will have to be provided to enable the owners to turn it out. 
It may he said in passing that the relations of the Govemment to the sugar 
industry are somewhat typical of its relations to other industries which have 
resulted, of courHe, through the unsettled political and military situation. 

Dealing with questions apart from finance there is not much to be added that 
has not entered into previous correspondence on the Russian sugar difficulties. 
The beetroot suffers from short sowings, and also, it is said, from bad weather. 
But what is dreaded is that, owing to the defective transport, a large proportion 
of the beetroot will, as in preceding years, be hung up on its way to the factories, 
and much of it be lost as a consequence, it being loft to rot in the station ware¬ 
houses, if indeed such good fortune could attend it as to get under proper shelter. 

The other troubles consist in dear chemicals, dear labour, dear sacking, and 
so on. In fact, there is nothing in view for the sugar industry but a short pro¬ 
duction and exceedingly high prices, except in so far as the Government may 
dictate, re the latter, to the contrary. Previous to the Government’s intervention 
the industry, although badly handicapped by the various unfavourable influences 
referred to could always be looked upon as a generally healthy one, because the 
enormous prices amply repaid the producer for all the extra cost. But how it will 
come out from practically direct Government control it is no use trying to predict. 
It will be curious to observe what the actual product of this year’s beetroot will be. 
Latest estimates are far below what previously hud been considered as pe=5simistio 
as the authorities dared be. It is to be hoped therefore that even their lowest 
estimates of a few months ago will prove to be right rather than the latest estimate 
on the eve of the new campaign. 

Petrograd, 3rd September, 1917. 
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Report on Experiments investigating Weinrich’s 
Dry Lime Process of making White Sugar. 

By J. P. OGILVIE. 

Experimonts were receiitl^’^ carried out in the Quanica Ceutrale, Porto Eico, 
for the purpose of iriveHtigutiiig Weinrich’s diy lime process of making white 
sugar,' it being the intention of the factory at that time to produce this grade. 
An experimental plant was erected, and although this was far from complete, it 
was sufficient to produce almost water-white juices, which were considered to be 
better even than those obtained in beet sugar factories. Ey this process, it is 
claimed to attain results in the clarification of raw cane juice that are far superior 
to those obtained by means of carbonatation ; and as moreover the method is both 
an economical and a simple one, it merits the attention of technologists desirous 
of turning out a high-class product. 

Plant ,—The plant consisted of: a lime crusher, a lime mill, an elevator for 
the powdered lime, a bin with feeding device for the powdered lime, a magma or 
mixing tank with a sieve, two first carbonatation tanks 12 ft. high by 8 ft. in 
diam., provided with stirrers ; heating coils, etc.; two second carbonatation tanks 
10 ft. high and 8 ft. in diain., without stirrers; two tiltei-press pumps, one twin 
pump for the carbon dioxide gas, and one gas washer. 

No lime-kiln had been erected for this plant, it being intended to utilize 
experimentally the flue gases from the steam boilers; or, if the carbon di(ixide 
content from these prove too low, to generate the gas in a Otto producer from 
coke. The first experiments with flue gas showed the carbon dioxide content to be 
only about 6 per cent., which certainly was too low for any chance of a satisfac- 
toiy result. 

Therefore, the gas washer was connected with the producer, which, however, 
was rather a small one, being only about 5 ft. high and 3 in. in diam. It was 
charged first with coke alone, to which later was added some limestone in small 
pieces. The gas generated in this way had a content between 8 and 17, averaging 
about 13 per cent.; whereas that from a Belgian lime-kiln as used in beet sugar 
factories is generally about 30 per cent. 

Application to molasses ,—At first the process was tried on some first molasses 
of about 55° purity, The temperature of this product was about 50° C., which was 
too high for effecting a uniform mixture with the lime powder, which partly 
formed balls, and in fact acted on the molasses only after it had been thinned 
with water ill the carbonatation tanks. Owing to the thin gas, carbonatation 
lasted for over one hour. Violent foaming occurred, and in order to obviate this, 
steam had constantly to be sprayed upon the froth, the temperature of the liquor 
being thus increased to about 60° C. In this way, and on account of the much 
prolonged carbonatation, a considerable part of the glucose present was destroyed. 

These conditions were adverse to obtaining the best results, for Weiiirich’s 
process calls for mixing and carbonatating in the cold state, that is, at a temper¬ 
ature not exceeding 35° C. But in spite of these rather serious disadvantages, 
and although only about 4 per cent, of the weight of molasses of lime powder was 
used, the purity of the molasses was raised about 5 points, and filtration through 
the presses was satisfactory, hard mud cakes being obtained. 

1U. K. Patent, 1576 of 1911, and U. S. Patent 1,084,772, see LiSJ., 1914, 192*198. Compare aibo 
I.SJ., 1913, 409; 1914, 141*112. Agents for the process lor Great Britain and lier Colonies are 
The Sugar Manufacturers’ Supply Co., Ltd, 2, St. Bunstan’s Hill, London. E.C. 3, to whom 
those interested should write. 
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Application to Juice .—It should be uuderstood, however, that the treatment 
of first molasses by this process is not a matter of hrst interest, since its main 
object is the manufacture of white sugar from raw cane juice, the reinelt or the 
second and third raw sugars (and also, if desired, raw sugar from other planta¬ 
tions) being purified at the same time. This is fully set forth in the patent 
specifications relating to this lime process,* which is claimed to be capable of 
effecting a gain in purity of about 5 points without destroying any, or hardly any, 
of the glucose present. Both the special treatment and the subsequent carbonata- 
tiou should be carried out in the cold, and if this be done results can be obtained 
that are much superior to anything that has been attained so far with the car- 
bonatation of raw cane j nice. 

Owing to a misunderstanding, no provision had been made at the Guanica 
Centrale for mixing previous to liming a certain percentage of the raw juice with 
some raw sugar to a magma; and the raw juice was thus incorporated with about 
1J per cent, of lime powder in the mixing tank without this addition, being after¬ 
wards allowed to flow into the carbonatation tanks, there to be carbonatated with 
the gas generated from the producer. 

As is well known, a rapid carbonatation is quite essential for obtaining the 
best possible results. In beet sugar factones, in which from to 4 per cent, of 
lime on the weight of roots is used, the operation with a 30 per cent, gas generally 
takes only from eight to fifteen minutes, and the stronger the gas and the purer 
the solution the less will it foam. 

Thus, the three disadvantages under which the experiments were made at 
Guanica Centrale were : (1) that no remelt raw sugar was previously mixed with 
part of the raw juice; (2) that carbonatation lasted much too long ; and (3) that 
the temperature of the solutions was far too high, a part of the glucose present 
being thus destroyed. 

Notwithstanding these rather serious variations from the correct procedure, 
an almost water-white and perfectly cleai’ juice was obtained after the second car¬ 
bonatation. This was repeated steadily day after day during a period of ten days, 
tlie liquor always being almost water-white and better even than that obtained in 
beet sugar factories. Moreover, the press-cakes were uniformly solid and hard 
in texture and of low sugar content All the experienced sugar men present 
agreed that this licpiid would make a perfectly satisfactory white sugar; but at 
the time it was impossible to work it up in separate tanks, evaporators, pans, and 
centrifugals as far as the final stage of manufacture, so that the liquor had to bo 
allowed to run into receptacles with the ordinary defecated juice being made into 
raw sugar. But from the juice treated iii this way by the Weinrich process a 
plantation white granulated could easily have been boiled, especially if remelt 
raw sugar had previously been mixed into the raw juice to receive in this way the 
same purification. 

The filter-press cakes contained 46 per cent, of water, and 4*8 per cent, of 
total sugar, of which 4*2 per cent, was free and 0*6 per cent, was combined, these 
figures comparing favourably with normal work in a beet sugar factory. No 
attempt was made to wash the cakes in the presses, provision not having been 
made for so doing. 

No sulphur in any form was used; and only in a few instances 2 quarts of 
liquid phosphoric acid to 8 tons of juice were added after the second carbonatation. 
The average gain in purity was 3*25 points ; while 26 per cent, of the glucose had 
been destroyed. • Occasionally, when carbonatation could be carried out more 

^Loc. cit. 


451 


The International Sugar Journal. 


rapidly and at a lower temperature than mentioned, the gain rose to 7 points, 
while sometimes the loss in glucose was insignificant. Now according to reports 
on the results of double carbonatation in the sugar factories in Java, the average 
gain does not exceed 2 points, while about one-third of the glucose is destroyed. 
There would appear to be no doubt that when operating this process with a fully- 
equipped plant, an average gain of at least 5 points could be obtained without 
destroying any of the glucose. 

These experiments were very ably conducted under the supervision of Mr. 
P. T. Maxwell, the Superintendent of the Guanica Centrale; by Mr, A. L. 
Mathews, a well-known beet sugar expert; and by Messrs. H. Nadler and 
C. C. Capdeville ; and thanks are due to all these gentlemen for their efforts. 
They certainly did everything possible under the rather adverse conditions 
prevailing. 


Ball Bearings in the Sugar Factory. 

By PRANK COXON. 

The application of ball bearings to the sugar-house, in accordance with 
examples illustrated in makers’ catalogues, has not so far got beyond the centri¬ 
fugal machine, and a more extensive use or the suggestion of such has very often 
appeared ludicrous to many. 

This is due to causes—some quite hypothetic but of no small importance, a 
few of which may be enumerated as follows :— 

(a) The name “ball bearing,” due to its previous long run in inefficient 
application, at once suggests complications for supervision by black labour. 

(h) The initial coi^t of this form of bearing, complete with its pedestal, is 
gi’eater than that of the merchant type brass bushed. 

(c) Existing journals are not suitable for adaptation. 

(rf) To specity ball or roller bearings when ordering a standard make of 
machine very often seriously increases the cost due to alterations of patterns. 

(e) There are no ready means of ascertaining what the makers claim in 
saving of power consumed, and very little data on how the average life compares 
with that of the brass bush. 

Many of these troubles and obstacles, if not all, can very easily be wiped 
away upon sympathetic investigation. 

(a) Eirst and foremost the bearings, or perhaps a better way of explaining it, 
the ball part, is now made all self-contained, and the old trouble of balls dropping 
out, so familiar to everyone, has been eliminated for good. This at once removes 
any idea of complication. 

(b) Very little is to be gk^aned on this point from the manufacturers, and 
customers are left to woik out the relative increase for themselves in conjunction 
with extra life and advantages from reduction in friction. To many people this 
may be at once apparent and obvious, but much could be given yet on this point. 

(c) Existing journals are in most cases quite suitable for the application of 
ball or roller bearings in place of brass bushes, complete new blocks to suit the 
existing bolt holes being necessaiy. 

(rf) There is no doubt that the application of ball bearings to standard products 
has so Jar been neglected, except in such cases as worm gears and the like, but this 
has mainly been due to the feeling described under (a), brought about by manu¬ 
facturers* inability to make a suitable self-contained article. 
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It is quite the exception now» however, to find a ball bearing other than that 
of the self-contained type, and for any repairs or alterations, inspection, etc., the 
whole of the ball arrangement comes out in one piece, the balls still remaining in 
their seat. 

Here again, as regards standard machines, very little information can be found 
on the advantages to be obtained by the adoption of ball bearings, the increased 
cost but reduced power to drive being obvious. 

(e) The manufacturers are loth to deal with the question of power consump¬ 
tion and advantages of conversion in the literature advertising their wares, it being 
considered quite sufficient to assume that the term ball bearings implies a spin for 
ever. The complications of conversion, mechanically, may be real however, but 
much light could be thrown on the subject by the makers. 

Figures on vanous conversion projects carried out and tested would be of 
interest and convincing to a great degree. 

There are many items in the sugar factory which can be conveniently converted 
at very little extra cost and bring about an improvement in “ steam conditions,’* 
but the old prejudices have to be eliminated first to appreciate the application. 

Broadly, steam is generated in the home factory, and absorbed by countless 
bearings, hence the careful consideration now given to the subject, and the 
universal adoption at home of all types of ball or roller bearings. 

In the sugar factory steam is generated and used for evaporating purposes, 
the frictional absorption being of a minor character compared with the work done 
by the steam as a total. 

For all this difference, however, much advantage can be obtained in a more 
general adoption of anti-friction bearings. How important these small alterations 
in all directions which affect steam raising are considered will be seen from 
Hawaiian reports on oil consumption and its reduction, stating: “Without proper 
lubrication and the right quantity of oil between two nibbing surfaces there will 
be a friction loss which goes on day by day, and which means an increase in fuel 
bills. This may not be noticed in some of the sugar factories where they have an 
ample supply of bagasse ; but where bagasse end boiler capacity are barely suffi¬ 
cient, and where fuel oil is used as in many large factories, any unnecessary 
friction mil increase cost of production.” 

Roller bearings, it should^ be remembered, whilst being next in order of 
efficiency to balls, have quite as great an opportunity for adoption, except in the 
matter of thrust; for rolling stock the application is ideal, both in theory and 
practice. 

To give a schedule of the various machines where ball bearings can be satis¬ 
factorily employed in the sugar factory would be difficult, as there are many 
conditions of working to be considered, not the least of importance being the 
attention required during the off season of grinding, the balls if allowed to rust 
become practically ruined for work at the commencement of the next year’s 
campaign. 

Whilst the more important machines can have attention and overhauling, it 
would probably entail considerable labour for an overhauling of the minor ones or 
bearings; the engineer-in-charge, however, discriminating here according to the 
particular conditions existing. 

Manufacturers could give a much greater interest and impetus to the use of 
these bearings in tropically-situated factories, if the various prejudices were once 
overcome by the ventilation of their experiences in a better manner. 
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The Uaited States Pood Administration. 

An Official Survey of the Situation. 

According to an official pronouncement of the United States Food Adminis¬ 
tration, a review of the sugar situation shows that it is not actually a lack 
of sugar that emphasizes the need for its conservation in the United States 
so much as inability to get the sugar to the places where it is needed. The world’s 
shortage is comparatively small and confined to Europe. With the stocks on 
hand in this country and Cuba, and those now coming from Hawaii, it would 
appear that with proper management and with speculation and hoarding eliminated, 
there need be ^o scarcity, even in the immediate future while awaiting the now 
crop. 

The world’s supply of sugar for the present year is estimated at 18,059,792 
tons (16,660,529 long tons), as against an average production of 18,712,997 tons 
(16,708,011 long tons) for a pre-war period of five years. 

While our stocks of raw sugar are at present being rapidly depleted by the 
assistance we are giving the Allied Nations, that is the usual condition for this 
time of year. There has been an increased domestic demand which would seem¬ 
ingly indicate the storing of domestic supplies b}^ householders, possibly thiough 
fear of a scarcity at this season. In 1910, the amount taken for consumption in 
the United States from January 1st to June 30th was 2,394,201 tons (2,137,733 
long tons), while in the same period of 1917 the amount so absorbed was 2,650,527 
tons (2,306,542 long tons), an increase of 256,200 tons (228,809 long tons), or 10*7 
per cent, over 1916. If this increase is due to advanced buying it will afford 
a degree of relief to present demands. 

The Cuban crop of 1916-17 has just closed. It was up to normal. ^ It is 
estimated that Cuba can yet furnish from this crop 687,840 tons (614,143 long tons). 

The Hawaiian crop, which closed in July, gave 633,000 tons of sugar. This 
has been unusually slow in reaching the United States because of scarcity of 
shipping. About 200,000 tons (178,571 long tons) still remain on the Island. 

The Philippines have on hand about 70,000 tons (62,500 long tons), and Java 
more than 600,000 tons (535,714 long tons). This supply also becomes a problem 
of shipping. 

These four sources of supply, with the domestic stocks on hand, constitute the 
present sugar resources of the United States. ^ 

The harvest of sugar beets in California is now on, and the first sugar from 
there should begin arriving in the market immediately. Most of the domestic beet 
crop comes later, largely in October. The crop planted for beet sugar this year is 
much the largest in our history, and is reported in good condition. The total 
production, forecasted at 1,000,000 tons (895,000 long tons) as against a five-year 
pre-war average production of 724,346 tons (646,737 long tons). 

The domestic cane sugar crop begins to come in in October. Estimates are for 
about the same crop as last year, or around 300,000 tons (267,857 long tons) 
as against a pre-war five-year average of 241,837 tons (215,926 long tons). 

The beet sugar producers of the country have entered into an agreement with 
the Food Administration that they will sell beet sugar on a cane basis of $7*25 
per 100 lbs. at seaboard points. Under this agreement after October 1st the price 
to the wholesale trade at interior points will be S7‘25 per 100 lb. sack, plus freight 
charges from New York, New Orleans, San Francisco, or other seaboard points. 

The wholesale grocers who purchased sugar in large quantities with the 
expectation of receiving materially increased piices are thus given to October Ist 
to dispose of their holdings. 
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The lack of adequate ehipping facilities to reach the source of sugar supply, 
and the imperative demand to supply the needs of our Allies, constitute the sugar 
problem of the United States, and create the necessity for sugar conservation 
recommended by the Food Administration. 

The conservation asked of the American people does not necessarily demand 
great sacrifices. It only means the elimination of waste and a careful use 
of sugar to enable America to make up the difference required by the needs of the 
Allies. The per capita sugar consumption in the United States is 89*14 lbs. 
per yeai^ while in France it is but 43*85 lbs., and in Italy but 11*68 lbs. England, 
which alone surpassed the United States in the per capita consumption of sugar, 
is now upon a conservation basis whereby their per capita consumption is to 
be reduced from 93*37lbs. to 26lbs. per year.’ No such denial is required of the 
American people. _ 

A New Method of Weed-killing in Cane Fields.^ 

A Successful Hawaiian Invention. 

Within the past year a novel process of destroying weeds in cane tields has 
been devised and developed by Charles F. Eckart, manager of the Olaa Sugar 
Company, with the result that less than one-half of the labour formerly required 
is utilized on the treated areas in bringing the cane to maturity. In addition to 
this large saving in manual labour which is effected by the process, the increased 
yield of cane which is obtainable as a direct result of the treatment is estimated at 
not less than 10 tons per acre on an average. 

The process is based on the principle discovered by Mr. Eckart that small, 
unexpanded cane shoots are able to penetrate a suitable paper covering placed 
directly on the rows of stubble immediately after harvesting, whereas the weeds 
are unable to penetrate the covering. 

The first step in this process is to “palepale” or free the rows of the trash 
in the ordinary way, as soon after harvesting as possible. During this operation 
a point is made to cut off. with the hoe, any shoots which are in evidence in the 
cane row. The ratoon rows are then fertilized, the fertilizer being distributed 
along the middle of the rows. Strips of tar or Asphalt felt (weighing not more 
than 9 lbs. per 100 sq. ft.) are next superimposed longitudinally on the rows of 
ratoon so that thej’^ lie directly in surface contact with the same in the form of a 
cover. If the fields contain a fair number of stones or rocks, which are conven¬ 
iently at hand, these are placed along the edges of the paper strips to hold them 
down, and in addition thereto the edges of the strips are also covered well with 
some of the cane trash lying in the adjacent spaces between the cane rows. It 
has been found that the trash is generally sufficient in itself to hold the papers in 
place against the tendency of the wind to lift them. 

A mechanical device, due to the ingenuity of H. E. Starratt, is employed 
for the laying of the papers, and this operation is performed very rapidly and at 
small expense. 

Owing to the spear-like and comparatively rigid nature of the young cane 
shoots and the mechanical pressure they are able to exert when they come into 

^ It is pointed out correctly enough in New York sugar circles that this comparison is not 
exactly accurate, Inasmuch as the United States figure covers the amount of sugar used for all 
purx)OReB, while the 26 lbs. in the United Kingdom refers solely to the sugar bought direct for 
houseliold purposes, and does not include sugar contained in sugared goods The American 
figure should be about 5S lbs., which makes the Amerlcau consumption just double what it is 
In Great Britain. 

•Reproduced from the Pacific Commercial AdverUcer, Honolulu. 
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contact with the paper ooTering, the latter is punctured and the shoots emerge. 
The weeds, with their relatively soft terminal points, which spring up under the 
covering, on the other hand are unable to puncture the paper, and are soon 
smothered out or in their blanched condition are dried up by the solar heat 
radiating from the under side of the covering material. 

If the cane rows were smooth and regular so that the paper could lie in per-* 
feet surface contact with them a complete stand of cane would emerge through 
the covering strips. Small irregularities, however, due to stones, elevations of the 
old stools, or to unevenness of the land, allow many of the young shoots to expand 
or unfurl before they come into contact with the paper. Since these expanded 
shoots are neither spear-like nor rigid most of them are unable to puncture the 
paper and come through, but unlike the weeds they manifest surprising vitality 
and by continued growth cause tent-like elevations of the paper covering. 

After five or six weeks from the application of the paper coverings to the cane 
rows labourers pass along the rows and with a knife out longitudinal slits in the 
paper at such places as are under pressure from expanded shoots, these places 
being distinctly manifested by the tent-like elevations previously referred to. 
This slitting is inexpensive and costs about 35 cents an acre in practice. During 
the interval between the laying of the paper and the slitting operation, the soil 
under the paper becomes bare of weeds, and f urtheraore, due to the radiated heat 
from the dark coloured paper, such weed seeds as would germinate under normal 
conditions will have sprouted and the resulting young weed plants will have died. 
On this account no weeds emerge through the slits and those cane shoots which 
have been imprisoned, as it were, gradually come through and complete the stand 
in the row. At first these shoots are naturally very white and etiolated, but they 
quickly turn green and take on a vigorous growth. 

The three most essential points in the successful carrying out of the process 
are as follows :— 

The right kind of paper must be used. Of the mariy papers which Mr. Eckakt 
has tried in his process the best is a light weight tar or asphalt felt. The common 
black sheathing felt, weighing 9 lbs. per 100 sq. ft. is to be preferred above all 
others which have been tested. Possibly a lighter felt might prove even more 
suitable, since the 9-lb. paper is the lightest which has been tried. Too much stress 
cannot be laid on the futility of attempting to carry out the process satisfactorily 
with the many paraffin papers and with the heavier grades of building papers. 

The paper should be laid on the ratoon rows immediately after the harvesting 
of the preceding crop and following the necessaiy clearing of the rows of trash 
and depositing the latter in the spaces between the rows. 

The slitting of the paper covering should not be performed until five or six 
weeks after the laying of the paper. Long before this time elapses the paper 
covers become elevated in places from expanded cane shoots which are unable to 
get through and there is always some temptation to assist them by slitting pre¬ 
maturely. If this is done, weeds will subsequently emerge through these slits 
along with the cane. The Olaa Sugar Company has found that the rough appear¬ 
ance of the covers due to these elevations is of no consequence. 

The large gain in the growth of the cane in this process is due to the auto¬ 
matic eradication of weeds in the cane rows and to the pronounced mulching action 
of the paper covtos. Being black, and impregnated with such material as tar and 
asphalt, they absorb a large amount of heat which they impart to the soil of the 
cane rows. There is no doubt but that the elevation of the soil temperature, and 
the consequent stimulation of nitrification, through the employment of these soil 
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covers is to a very large extent responsible for the vigorous growth of the cane 
as manifested under the process. The Experiment Station of the Hawaiian Sugdr 
Planters* Association»in testing the heat absorbing qualities of this mulching 
material, found, according to L. D. Larsen, ** that the soil beneath the paper was 
from three and one-half to six degrees warmer than the adjoining soil not covered 
with paper. After 36 hours of no sunshine the soil under the paper was still 
three and one-half degrees warmer than the surrounding uncovered area.** 

Such weeds as develop in the ** kuakuas,** or the spaces between the cane 
rows, are readily controlled by spraying with a solution of arsenite of soda. If 
the weather is not suitable for spraying, hoeing is resorted to. Hoeing between 
the rows is naturally relatively inexpensive as compared with the heavy work of 
this kind which is required in the cane rows in the ordinary conventional practice. 

The Olaa Sugar Company in conducting the process has allowed for two spray¬ 
ings, and one light cleaning out as representing the average amount of work required 
under its conditions. A vigorous stand of cane has been laid-by in one instance 
with no work in the cane row whatever ; in other cases it has been advisable to 
give one light cleaning out during the crop*8 growth, so as to remove honohono 
and other weeds which encroach on the cane rows from the ** kuakuas.** 

The process is now being conducted by the Olaa Sugar Company on a fairly 
large scale and the directors of the plantation are contemplating the erection of 
an auxiliary paper mill of sufficient size to meet the demands of the fields for 
paper mulches. The raw material for the manufacture of the paper will be, in 
such event, a part of the bagasse from the crushed cane and the mulches will be 
turned out at comparatively small cost. 

This weed destroying and mulching process is covered by patents held by 
Mr, Eckart. 

Royal Commission on the Sugar Supply. 

First Interim Report of Operations to December, 1916. 

There has just been issued as a Parliamentary Paper [Cd. 8728] the First 
(Interim) Report with Statement of the Royal Commission on the Sugar Supply, 
showing their operations from the date of appointment, August, 1914, to the 
beginning of December, 1916. It is signed by the five (then) Commissioners, of 
whom Mr. Keqinald McKenna, M.P,, was the Chairman ;» and it is explained 
in an introductory note that ‘*in view of certain political and administrative 

changes which have recently taken place,.and which promise to entail 

corresponding changes in the constitution of our Commission, both as respects its 
composition and functions, we have deemed that it would be convenient that we 
should present.... some account of our proceedings up to the present time.'* In 
other words, the paper must be taken to be the Report and conclusions of the 
Commission os carried on under the Asquithian Coalition Government, and is not 
necessarily the opinion of the Commission as at present constituted. We give 
below verbatim the section of the Report relating to the purchase of sugar. 

Fttrohase of Sugar, 

Prior to the appointment of the Commission considerable purchases of sugar 
had been made, immediately after the outbreak of war, under orders issued by the 

iThe other Commissionors sigulug the Report were; Sir H. W. Pkimbose, Sir Robbbt 
Pabk Lylk, Sir W. CAPET. Slacghteb, and Mr. H. Fountain. 
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Cabinet Committee on Food Supplies. The contracts for these purchases were 
taken over by the Commission on its appointment, and subsequent purchases 
were made in its name. In Table I annexed will be found a statement showing 
for the periods 1914/1915 and 1916— 

(a) The total quantities purchased of raw and refined respectively, and the 
principal countries in which the purchases were made. 

(5) The ayerage cost of the sugars as delivered in this country (including 
freight and insurance). 

These figures do not, however, represent the total supplies of sugar imported 
since the outbreak of war. To them must be added :— 

(i) Sugars imported by the trade prior to the Proclamation of 26th October, 
1914, prohibiting the farther importation of sugar. 

(ii) Sugars so imported subsequently to the Proclamation, in virtue of the 
exemption contained in the Proclamation in favour of cargoes cleared 
from the port of shipment on or before the 26th October, or imported 
under contract made prior to August 4th, 1914. 

(hi) Sugars imported under licence from the Board of Trade, in pursuance of 
the power conferred by clause 3 of the Proclamation. 

To the quantities imported under these several heads, it would be necessary to 
add the stocks in hand in the United Kingdom, whether in bond or duty paid, at 
the outbreak of war, in order to arrive at the figures of actual consumption since 
that date. What those figures may be must remain a matter of conjecture, 
because no trustworthy records exist of the stocks in the country on 4th August, 
1914, or of the importations under heads (i) and (ii) above. The importations 
under head (hi) could be determined with some approach to accuracy, but are not 
immediately available. They consist mainly of low class sugars, polarizing below 
89^, and used not for refining purposes, but almost exclusively for brewing or for 
the manufacture of brewing material; and in addition of West Indian crystallizeni, 
commonly called “ Demeraras.” This latter is a special type of sugar, made 
exclusively for the British market. The total quantity is not large (not more than 
some 50,000 tons a year), and rather than include it in the sugars dealt in by the 
Commission, it was found more convenient to leave its importation to be carried 
on through the usual channels, subject onlj’' to the obligation to obtain a licence 
for each consignment. Later, in the spring of this year [1916], it was found 
necessary, in view of the effect of scarcity on the prices of such sugars, to take 
measures to regulate the price at which West Indian sugar should be sold, and 
arrangements were made whereby a Committee of West Indiati brokers undertook 
to classify such sugar on arrival, and to fix within limits prescribed by the 
Commission the prices at which it should be sold. 

Eeviewing the condition of the sugar supply of the United Kingdom during 
the period under consideration, it may be said that up to end of 1915 the 
supply was maintained at a figure showing no reduction as compared with normal 
times, and that there was nothing in the way of scarcity to cause hardship to the 
public. Such discomfort as there may have been was owing entirely to difficulties 
of distribution arising out of r ailway congestion, and the changes in the character 
of importation, due to the substitution in respect of refined sugar of imports in 
large cargoes from distant countries for impoi'ts in small consignments from near 
Continental ports. It was not until the early pai*t of 1916 that reduction in 
supplies, rendered necessary by exigencies of tonnage and of exchange, became 
appreciable and sufficient to attract public notice. Even so the inconvenience and 
disturbance of the public mind i-esulting from the reduction have been greater than 
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th(3 reduction itself would justify if it could have been evenly distributed over the 
whole community. It would be no serious privation if the domestic consumption 
of sugar were to be limited to J lb. per head per week of the population. To 
provide this allowance for the whole civil population of the United Kingdom would 
not require more than a weekly issue of 14,000 tons. But the weekly issues 
through the Sugar Commission have during the period of greatest restriction never 
averaged less than 24,000 tons per week, thus leaving an ample margin for the 
supply of the naval and military forces and for manufacturing purposes. Obviously, 
therefore, the problem to be dealt with is one of distribution rather than of quantity. 
The solution of it is not thereby simplified; on the contrary, it becomes much 
more difficult and complicated, because regulation of distribution in detail must of 
necessity demand a highly elaborated system with close supervision of its working, 
duties which are manifestly far beyond what the Commission could undertake with 
limited powers and with a small clerical establishment organized with a view to 
quite other duties, and which for long numbered less than 20 persons in all, and 
has only recently been increased to 26. 




Tabus I. 





PuKCHASBS OF SuOAR. 





1914-1916. 




Kaw 




White. 



Basifl 92® nett. 


Basis 92® nett. 



Co«t c.i.f 1 



Cost c i.f.1 

CountiT- 

Tons, 

BUilhngB 

Country. 

Tons. 

ShUlings 



per cvt. 



per cwt. 

Cuba .. ., .. 

450,329 . 

. 19-372 

Java ., 

.. 284,997 

.. 20-63 

Beet . 

14,632 . 

. 18-912 

Mauritius 

.. 316,076 

.. 20-37 

Java. 

474,740 . 

. 17-576 

America . 

.. 243,346 

.. 23-29 

British W Indian .... 

72,170 

. 18-641 

Dutch .. 

.. 28,322 

.. 24-03 

Domingo, Brazil 

5,406 

. 19-142 

Cubes 

.. 46,163 

.. 24-57 

Peru and Fiji .. .... 

16,823 

. 18-833 

Various 

.. 35,289 

.. 20-63 

Peru Syrups. 

Various, chiefly Peru..., 

2,212 

78,666 

. 20-989 
. 19-07 


954,182 



1,114,876 

1916. 




Cuba. 

. 628,636 

.. 21-86 

America 

.. 339,423 

.. 27-36 

British W. Indies. 

6,000 

.. 19-17 

Java,, 

... 220,062 

.. 22-65 

Various . 

, 63,060 

.. 22-14 

Mauritius 

.. 166,000 

.. 24-80 

Java. 

. 367,711 

.. 20-81 


724,486 



1,044,406 






MMods of Purchase .—For the purchase of Mauritius sugar the Commission 
availed itself of the assistance in 1914 of the Bank of Mauritius and of the Mauritius 
Commercial Bank in order to arrange the terms on which the whole crop of white 
sugar should be placed at the disposal of the Commission, the exportation of it 
having as a preliminary step been prohibited by the Colonial Government. In 
1915 and 1916 the Commission worked through the intervention of the local 
government, the Mauritius banks assisting in the financing of operations. For 
purchases in neutral markets, principally North America and Java, the Commis¬ 
sion has made its purchases from time to time, at moments which study of the 
markets led it to think favourable. In the American market it has accepted o&erB 

IA fraction of the cost is estimated in cases where the rate of freight has not been 
finally determined. 

Note.—T he figures in this table are exclusive of purchases made on behalf of Auied 
Governments. 
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tendered through the principal brokers and agents ordinarily dealing in that 
market, and transactions have been regulated in accordance with the established 
conditions of the trade. Thus, no brokerage has been payable by the Commission, 
as the practice in America is for the vendor to pay the broker’s charges. For its 
purchases in Java the Commission availed itself of the proffered services of Messrs. 
Maclaine, Watson & Co.—the leading firm in Java, through the medium of their 
London agents, Messrs. Maclaine & Co. Messrs. Maclaine, Watson & Co. made the 
purchases from planters, merchants, etc., on a ** first cost ” basis, and transferred 
the sugar to the Commission on a “ free on board ” basis at a price exceeding the 
first cost price by 25 guilder cents per picul. This extra charge was to cover 
charges of all kinds, storage, fire insurance, interest, Java brokerage, receiving, 
weighing, sampling, and lighterage. In addition, Messrs. Maclaine, Watson & 
Co. were paid a commission of 25 cents per picul on the first 300,000 tons, and 20 
cents per picul on any quantity over that amount. 

Prices Paid .—The average cost of the sugars purchased, including freight 
and insurance, is shown in Table I. But the prices of the several purchases have 
of course varied with the fluctuations of the market, which directly determined the 
price paid under each contract in neutral countries. Indirectly, these may be said 
to have determined also the piices paid in British Colonial markets, as the teims 
offered by the Commission have always been founded on the prices at which sugars 
of similar quality were at the time obtainable in other markets. Taking the whole 
period under review, the Commission is able to say that on this branch of its 
business it can look back with very solid satisfaction. There have been times, 
notably at the end of 1914, during which the price of sugar in outside markets has 
been quoted at rates below those at which the Commission was placing its sugars 
on the British market. But at those times the quotations have usually been the 
result of transient influences (including often the Commission’s own absence from 
the market), and have been no true indication of what prices would have been 
under normal conditions. During the greater portion of the period of the Com¬ 
mission’s operations, it is certainly the case that, exclusive of duty, the selling 
price of sugar in this country has been below that of sugar in New York, notwith¬ 
standing the added cost of freight. Thus, at the present moment, eliminating 
duty, the wholesale price in the Dnifed Kingdom of good granulated (the standard 
quality for refined sugars) is 268. lOjd. per cwt. To eliminate duty from the New 
York quotations for a given quality of sugar is not such a simple matter as it is 
here, owing to the complexities of the American tariff. The calculation may be 
made in more ways than one ; but, taking it on the basis of duty at the highest 
rate (and therefore the least favourable to us), the “ in bond ” price in New York 
on Ist December of good granulated works out at 288. 2|d. per cwt., or Is. 4d. 
per cwt. in excess of the price in this country. 

Cost of Conveyance .—The freight for conveyance of sugar was engaged in the 
open market up to February, 1915; from March, 1915, it has been provided by 
the Admiralty in vessels requisitioned by it for the public service. The rates 
payable to the Admiralty have varied from time to time according to circumstances, 
but have been throughout considerably lower than those ruling in the open market, 
and thus b, considerable economy has been effected for the benefit of the public. 
In addition to the cost of freight the Commission has debited every cargo with a 
charge for war insurance at the rate of 1 per cent, to 2 per cent, according to 
circumstances. The total of the marine and war losses is 61,633 tons, of which 
the value still leaves a balance to the good on the insurance account of approxi¬ 
mately £500,000. 
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Sak and control of delivery .—The sugar imported being of two distinct kinds, 
raw and redned, separate methods of marketing were rendered necessary. As 
regards the relative quantities of each it may be said roughly that of the total 
issues of white sugar since the war, three-fifths have consisted of British refined 
and two-fifths of imported white sugar. 

8aU of raw eugare .—For the disposal of raw sugars arrangements had to be 
made with the refiners of the United Kingdom. Negotiations with them were 
accordingly undertaken in August, 1914, by the Cabinet Committee on Food Supplies 
and resulted in an agreement under which all refineries were to be worked to their 
maximum capacity and on conditions finally prescribed by the Commission. A 
scale was laid down on which, according to the net analysis of the raws supplied, 
they should be debited to the refiners ; and a price was fixed at which good granu¬ 
lated should be sold by them to the public, it being understood that variations in 
the quality of the sugars turned out should be marked by equivalent variations 
in price, in accordance with the recognised relative market prices of the several 
qualities of sugar. The margin between the prices of the raw sugars and of the 
refined output was calculated at a figure which should cover all expenses of 
handling and manufacture and of duty and should leave a reasonable balance of 
profit. But, inasmuch as the data for this calculation were uncertain and subject 
to considerable variation in respect of cost of manufacture, according to the cir¬ 
cumstances of the several refineries, a proviso was inserted requiring that refiners 
should surrender to the Commission any earnings in excess of the amount that 
would give a profit of Is. per cwt. on the weight of sugar melted. This method 
of limiting profits was altered as from Ist July, 1915, and an arrangement was 
substituted under which profits were limited in accordance with a pre-war standard 
based on the average profits of each refinery in the three or five years preceding 
the War. Under both arrangements considerable sums have been paid over to the 
Commission, and these represent in effect an enhancement of the price paid by the 
refineries for the raw sugar supplied to them by the Commission. 

Sale of imported white sugars .—For the purpose of marketing its imported 
white sugars, the Commission similarly deemed it desirable to work through the 
established channels of wholesale distribution, both as providing the most con¬ 
venient and efficient machinery and as having the further advantage of giving, so 
far as the circumstances permitted, a continuance of employment to those engaged 
in the trade as brokers or as wholesale dealei*8; and arrangements to that end 
were made with the respective associations of those two classes. In the case of the 
brokers who act as intermediaries between importers and dealers the interference 
with their interests resulting from the concentration in the hands of the Commis¬ 
sion of the whole business of importation was serious and was difficult to meet. 
It was obviously impossible for the Commission to undertake to distribute its 
business equitably between the several firms of brokers; it must necessarily 
transact its business through a very limited number. To meet this difficulty it 
was arranged in London by tho brokers, on the suggestion of the Commission, 
that a single firm should undertake the whole business of selling and that the 
brokerage received for this service (which was fixed at the usual rate of i per 
cent.) should be pooled, and divided rateably amongst the whole body of London 
brokers, after deduction of a percentage to cover the costs and remtmeration of the 
distributing firm. Somewhat similar arrangements were made with the brokers 
in Glasgow and Liverpool. The arrangements have worked very satisfactorily. 

The distribution of imported white sugars amongst wholesale dealers and 
large consumers who were direct buyers having thus been provided for, it remained 
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to make with wholesale dealers arrangements regulating the subsequent dealings 
in the sugar. It was clear that with supplies limited to a single channel, and 
with no competitive sources open, it would be necessary to guard against the 
danger of traders utilizing the situation for the purpose of speculation and of the 
realizing of excessive profits. It would not have been tolerable that after the 
State had provided adequate, but no more than adequate, supplies of sugar, and 
had disposed of them at moderate prices, the prices eventually charged to the 
public should be forced up and excessive profits exacted by the intermediaries 
through whose hands the supplies reached the final consumer. Accordingly the 
Commission entered into negotiations with the United Kingdom Wholesale Sugar 
Dealers Association as representatives of the class, and arranged that no wholesale 
dealer handling the Commission’s sugars should make a larger profit on his 
transactions than that afforded by the discount of 2^ per cent.' allowed by the 
practice of the trade on wholcvsale purchases either from British refiners or from 
brokers. A clause specifically defining this condition was included in all contracts 
for such sales. The Commission is satisfied that, with all the principal dealers, 
the condition has been loyally observed. Whether it has always been so by the 
smaller class of dealers, intermediate between the first pui chasers and letailers, 
is more than doubtful. In certain cases breach of the rate has been proved to the 
Commission, and in those the offence has been punished by enforcing a return to 
the purchaser and by suspending for a shorter or longer period, according to the 
gravity of the case, the supply of sugar to the offender. Where this has been 
done, suitable arrangements have been made to prevent the clients of the offender 
from suffei’ing. 

Table II. attached shows for the date of first starting of the Commission’s 
operations, and for each subsequent date on which a change was made either in 
the Commission’s prices or in the rate of duty :— 

(a) The price at which raw sugar, basis 92^ not analysis, has been issued to 

refiners. 

{h) The rate of duty. 

(c) The price at which (subject to prescribed discount) good granulated has 
been on sale by the Commissiou and by refiners. 

The variations in the prices of other sugars, such as Javas, have corresponded 
closely with the variations in the price of good granulated (which constitutes the 
standard by which prices are determined in the market) with two exceptions:— 

(rt) From 14th December, 1914, Mauritius crystals were sold to manufac¬ 
turers using sugar at a reduced rate of 228. IJd. per cwt., so that, os 
prices in this country were at the time higher than their competitors 
in other countries were paying, our manufacturers should not on that 
account be put at a disadvantage. When the stock of Mauritius 
crystals was nearly exhausted (June, 1915) the concession to manu¬ 
facturers was reduced to an allowance of 1 s. per cwt. off the full price 
of white Javas. 

(b) From 22nd September, 1016, to 28th October, 1916, the price of cubes 

was raised to 508. per cwt. for the purpose of checking the demand for 
sugar in that form, it being impossible to maintain a supply equal to 
the demand. 

Retail prices *—For the purpose of controlling retail prices, the means pos¬ 
sessed by the Commission have been very slight; they may be said to have been 
limited to advising the public from time to time what the fair retail price of sugar 
1 Since reduced to 1} per cent, on account of the increase in the duty. 
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should be, aud to roinonstrance, and in extreme cases stoppage of supplies, where 
that price was appreciably exceeded. Apart from the immense number of retailers 
of sugar, and their wide dispersion, an initial difficulty in the way of precise regu¬ 
lation lies in the fact that no single rate per lb. can be suitable for each and every 
trader. Allowance must be made for differences of circumstances, for locality, which 
entails variety in cost of carriage, for class of business whether large or small, 
constant or intermittent, minute or the reverse in its separate transactions, whether 
cash and credit, and so on. The view of the Commission has been that all such 
differences of circumstances, however extreme, should be covered by a difference 
not exceeding Jd. per lb.; and its practice has been to announce from time to time 
what it considered a fair minimum price per lb. for good granulated and cubes, 
leaving that to be taken as the standard by which the relative prices of other 
sugars should be determined. Up to the end of the first half of 1916 the number 
of complaints of overcharges, though large, was not unmanageable, and the 
Commission believes that it succeeded very generally in correcting the overcharges 

Tahlb II. 

Variations in prices of sugar and in duty since August, 1914. 



Per cwt 
(a) 

Raws to refiners 
basis 92® nett. 

Per cwt. 

(6) 

Duty. 

Per cwt. 

(c) 

“Good granu¬ 
lated " 

Dates. 

Ah from August, 1914 

21/10*19 

1/10 

30/- 

,, 26th October, 1914 .. 

19/7*422 

1/10 .. 

27/6 

,, 22nd September, 1915.. 

16/11161 

9/4 

32/3 

,, 24th January, 1916 .. 

19/1-929 

9/4 

34/9 

,, 28th February, 1916 .. 

20/11*207 

9/4 

36/9 

,, 5th April, 1916 ,. 

20/11*207 

14/~ 

41/7J 


complained of; but latterly, owing to the greater pressure resulting from the 
reduction in importalions, correspondence under this head has increased so enor¬ 
mously that it has been hardly possible to keep pace with it. 


A brief report of the financial side of the work is also given. It may suffice 
to quote here that “the total disbursements and liabilities incurred (including 
freight) for sugar bought by the Commission up to the end of November, 1916, 
have been £81,097,000 in respect of a total quantity of 3,951,349 tons divided into 
2,163,082 tons of raws and 1,788,267 tons refined. The total sums realized in 
cash up to the same date hare been £75,263,000. Assuming that stocks in hand 
and in process of importation are dis|K>8ed of at cuixent rates, the transactions up 
to date are estimated to show a profit of about £2,000,000, representing no more 
than one-eighteenth of a penny per lb. in the sugar supplied.’’ 

The Commission state they have all along endeavoured to fix their selling 
prices with a view to earning returns which should do no more than cover all the 
expenses of the Commission, and provide an adequate margin against contingen¬ 
cies. But they foreshadow the possibility of a declaration of peace leading to a 
fall in the price of sugar which would occasion some loss on such stocks as the 
Commission may then have in hand. In view of this the Commission deem it 
necessary to provide a substantial margin for meeting this contingency. 

According to Lamborn’s market report, plans for importing into the United States 
part of the million tons of sugar now in Java have had to be dropped, owing to the 
inability to secure tonnage. In any event, it would no longer be possible to get the sugar 
to its destination in time to bo of assistance to the refiners during their slack season. 
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I. Hawaii. 

(Continued from page 
The Manufacture of Baw Sugar. 

Unloading at the Mill .—In Hawaii the methods of loading the cane in the 
fields and unloading it at the mill are faster than those ruling in Cuba. On most 
plantations the cane cars are switched into the fields on portable railway tracks 
and placed conveniently to the piles of cane. The loaders carry the cane in 
bundles and throw it lengthwise from their shoulders on to the cars, giving little 
or no attention to further arrangement. In the haul from field to mill as much 
as 2 per cent, falls from the cars in many cases and has to be picked up later. 
Systematic and careful piling of the cane when loading is however unnecessai-y in 
Hawaii, as at the mill the cane is pulled off the cars by a mechanical unloader 
which lands it on a slow-moving carrier to transport it to the crusher. 

Mill Routine. — The Hawaiian mill is in operation continuously during the 24 
hours of day and night, each employee working 12 hours but commonly dividing 
the work into shifts. In Hawaii, unlike Cuba, the mills only work six days a week, 
closing down on Sunday. Every mill has an extensive laboratory where chemists 
and their skilled assistants are constantly engaged in sampling and analysing 
cane, raw juices, syrup, sugar and molasses. Samples are taken of the cane 
before it is unloaded at the mill and are analysed at the laboratory. A second 
analysis of the juice and fibre is made after the cane is passed through the 
crushers. The usual range of analyses—waste waters, filter-press cake, bagasse, 
limestone, acids, oils, etc.—is regularly undertaken. 

Extraction of the Juice. —In Hawaii preparatory rolls or crushers are the 
rule. The mills proper consist of anything from 9 to 18 rolls fitted with either 
spiral spring or hydraulic regulators. Some mills, to save power, have cane 
cutters fitted, which cut the cane into ])ieces 4 in. long and then slice it. Others 
fit shredders which shred the cane to fibre previous to crushing. A good example 
is the Searby system, which is a combination of shredding, milling and diffusion, 
and enables a higher extraction to be obtained. Then there is the Messchaert 
system of juice grooves on mill rolls, which effects a saving of from 1 to 3 per 
cent, of the sugar in the cane. This last method, first applied in the grinding 
season of 1914, was in use in October, 1915, in 30 of the 46 factories in operation, 
116 rollers being grooved in this manner. In new equipments since ordered these 
shredding and grooving systems were a feature of the installation contracts. 

Prom the crusher the matted cane passes through the first set of rolls and 
the juice extracted is screened and run to the juice tank. The cane then passes 
through the remaining elements of the mill, being subjected to hot maceration 
between each set of rolls. In the best designed mills, handling cane containing 
not over 12 per cent, of fibre, the extraction of sugar is over 97 per cent. The 
bagasse, comparatively dry as it leaves the last rolls, is conveyed to the boiler 
house on a wide slat conveyor and fed directly into the furnaces. 

The best milling results in the 1913-14 season were at a factory where the 
following figures were recorded: Sucrose per 100 per cent, of cane, 13’32 ; sucrose 

^Abstracted from “The Cane Sugar Industry” an inquiry into the Eigricultural, manu¬ 
facturing, and marketing costs in Hawaii, Porto Rico, Louisiana, and Cuba, by the United 
States Bureau of Foreign and Domestic Commerce. Miscellaneous Series, No. 63, Departmen 
of Commerce, Washington. (See 1917, 369). 
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per 100 per cent, of sucrose in cane, 97*68; sucrose in cane, 13*64; purity of 
first juice, 86*63. 

Clarification of the Juice ,—The juice is as a rule pumped from the juice tank 
to the top floor of the factory, and after being limed is heated to temperatures 
varjring from 212® F. to 235° F., differing with the system or method used. The 
hot juice is then run into large settling tanks whence the clear liquor is drawn off 
and filtered. The filters consist of cylindrical iron tanks packed tightly with 
ordinary wood fibre known as excehior; other filtering substances are sand and 
bagasse. The scum and mud remaining in the settling tanks are diluted with hot 
water, limed again and stirred, after which the contents are washed out into the 
filter-presses, where the mud and other impuiities are separated and the filtrate 
sent to the evaporators. In general the presses are of the horizontal type fitted 
with filter cloths. 

The Doming method of clarification by defecation is in common use. The 
apparatus consists of three horizontal iron cylinders in which tubes 2 in. in diam. 
are fixed; these tubes are connected with each other by chambers at front and 
back in such a way that the juice pumped through them flows to and fro with 
great velocity. Thence the hot juice is conveyed to settling tanks. 

Concentration of Juice to Syrup, —The concentration of juice to syrup is most 
commonly accomplished in a quadruple effect, though sextuples are not rare, and 
there is at least one quintuple. There are various types of effects in use. Some 
are cylindrical, others square; while both horizontal and vertical apparatus are 
found. Nine factories possess large quadruples of the “ Standard” type, these 
being considered to give the best results. 

The largest quadruple installation found in Hawaii has a heating surface of 
22,900 sq. ft. and can evaporate 194,000 lbs. of water per hour. The average for 
21 factories is about 11,000 sq. ft. and 74,500 lbs. of water per hour. 

Curing is usually effected in 40 in. centrifugals, driven most com¬ 
monly by belt power. After the purging, the sugar is dropped into bins whence 
it is drawn off through spouts into sacks holding approximately 125 lbs. each. 
Many of the factories use automatic bagging, weighing, and sewing machines. 
Others fill the bags and truck them to a scale where the required weight is 
adjusted with a hand scoop. 

Each bag of sugar is marked to indicate the plantation it came from and its 
destination. The net weight of the sugar in each bag is recorded, while a sample 
of sugar is taken and its sucrose content ascertained. 

White sugar manufacture, wherein the sugar is washed in the centrifugals, 
has not come into general use in Hawaiian sugar factories. 

Fuel, —Fifteen of the 37 Hawaiian sugar factories grinding during the 1913-14 
season had no expense for factory fuel, the bagasse being the only material 
employed. The other 22 factories had to supplement the use of bagasse with fuel 
oil, and incurred an expense thereby which worked out at SI*78 per acre, or 30 
cents per ton of sugar. 

The importance of bagasse as fuel for supplying the factories with steam is 
very great. In Cuba there was, during the season under review, only one impor¬ 
tant large factory that generated all its steam from bagasse; all the others 
supplemented their bagasse with wood or coal; but all factories effect a great 
saving through its use. 

In Hawaii a large number of the mills also bum molasses as a supplementary 
fuel, and as over 76 per cent, of the molasses is normally thrown away its use as 
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fuel has not been attended by any increase in cost. Two methods of burning this 
refuse are employed; in one the molasses is mixed with the bagasse and thereby 
binds the finer particles of the latter together so that they are no longer liable to 
be cari'ied along by the draught in the grates and so lost up the stack or otherwise. 
Everything is burnt to a slag, which requires removal once a fortnight only, but 
the tubes keep cleaner than they did when bagasse alone was burnt. The rear of 
the boilers has however to be cleaned every six hours by a blast of steam. 

The second method of burning molasses is to spray it into the furnace with 
steam in a manner similar to that employed when using fuel oil. Its application 
is described by the manager of a large mill as follows:— 

“ We have burned as much as 660,000 lbs. in 144 hours, with a single day^s maximum 
of 160,000 lbs. This was burned in five furnaces, giving an average of 16 tons or 2,660 
gallons per furnace per 24 hours. Tests have shown that 1 lb of molasses equals 1 lb. of 
bagasso, which gives molasses a fuel value (as compared to oil at §1*37 per barrel) of about 
30 cents, per barrel of 42 gallons. This value does not include the value of the ash 
obtained by the use of molasses as fuel. About 2 per cent, of the water evaporated in the 
boiler is used to atomize the molasses. Molasses is atomized, the jet pointing to the 
bridge wall of the furnace. This entirely eliminates the povssibility of the formation of 
clinker upon the grates Every six hours the tubes are blown free of deposit—the 
products of the combustion of the molasses. IMolasses pressure maintained by the pump 
is about 30 to 40 lbs., and steam pressure used to atomize the molasses about 26 lbs. Two 
burners are used per furnace The burners proper are lengths of in. pipe projecting 
18 ins. into the furnace, from the front, with the mouth flattened down to a horizontal 
opening of J in. Projecting half way into this pipe is a pitH-e of j in. pipe connected with 
the steam line. This steam not (mly atomizes the molasses hut heats it before it is burned. 
Caro should he taken when shutting down a burner to keep the steam blowing through 
for a few minutes in order to drive out the molasses in tlie burner and prevent clogging ” 

II. Porto Rico. 

General. 

Porto Eico is the most eastern and the smallest of the Greater Antilles and is 
well within the tropics, occupying a position about midway in the chain of islands 
connecting Florida and Venezuela. It is approximately 1500 miles from Now 
York, 972 miles from Key West, and about 500 miles north of Venezuela. The 
island is rectangular in shape, being 100 miles long and 36 miles wide, while the 
area is 3349 square miles or about three-quarters the size of Jamaica. 

There are three main physiographic regions of Porto Rico: It is traversed 
from east to west by a range of hills and volcanic mountains, with a maximum 
altitude slightly over 3000 ft. and sloping toward the coast, gradually on the 
north and abruptly on the south. Surrounding this mountainous region is an 
elevated area of coral limestone. The third division is a coastal plain of varying 
width, which extends back from the coast lino to the hills. 

The climate is an equable one, thanks to the North Atlantic trade winds, the 
temperature throughout the year being nearly uniform. The average annual 
temperature for ten years past has been about 76°F., falling to 73° in winter and 
rising to 79° in summer. The rainfall is variable; in certain regions it is 
abundant, while in other areas it is scanty. The average annual precipitation in 
districts on the north side exceeds 135 inches; on the south coast the figure is 
about 45 inches, with a minimum (in 1907) of 21 inches. 

Owing to more or less variation in agricultural and climatic conditions, the 
island is divided into five cane producing districts—the northern, the southern, 
the eastern, the western, and the interior. In the northern district the planter is 
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confronted with too much water, as the rainfall is excessive; this water has to be 
carried off by surface drains and tile pipes. In the southern district the reverse 
obtains, as here several months may elapse with littJe or no rain. Owing to this 
scanty supply and uneven distribution, extensive irrigation has to bo resorted to if 
cane is to be grown. Since the United States occupation of the island, the 
Government have installed an extensive irrigation system on this side of the island, 
which has been very successful, enabling the planters to increase their production 
per acre, and rendering available for agricultural purposes large sections which 
were formerly useless on account of lack of water. 

The eastern district has a fair amount of rainfall and is partly irrigated. The 
western one, like the northern, enjoys an abundant rainfall, and there drainage 
is also necessary. The interior district is in the centre of the island, and the cane 
is here grown on the hillsides and in the valleys. Though this district is well 
watered, the yield per acre is smaller than in other sections, owing to the nature 
of the soil. 

The greater part of Porto Rico consists of a series of mountain chains com¬ 
posed of large igneous and volcanic rocks; surrounding this is an area of coral 
limestone; while the coastal plain consists of alluvial lands and soils of a sandy 
texture. The four principal soils in order of preference for sugar cane are the 
Ponce (in the south) loam (iirigated), the Aricibo (in the north) silt loam 
(unirrigated), the Ponce sandy loam (unirrigated); and the red clay or adjuvcias 
soil. This last is found over a largo part of the interior of the island. 

The area of Porto Rico under cane in 1916 was estimated at 203,491 acies, 
being 40-40 per cent, of cultivated laud, and 9*95 per cent, of the total land. 
Coffee comes next with 167,137 acres. The population in 1910 was 1,118,012, of 
whom 722,791 were native whites, 9764 foreign-born whites, and 385,437 blacks 
and mulattos. Nearly 88,000 are employed in the cane sugar industry. Sugar 
exports are now about 50 per cent, of the total. 

Development of the siujar industry ^—Sugar cane was brought to Porto Rico 
from Santo Domingo in 1515, and in 1530 the industry made a real start with 
three sugar plantations which manufactured molasses only. In 1548 one Gregorio 
de Santa Olaya established a mill near the Rayamoii river operated by water and 
horse-power, and produced the tirst sugar manufactured in Porto Rico. By 1602 
there were eight mills on the island, producing 75,000 lbs. of sugar. 

Before the American occupation in 1899 the methods used in the manufacture 
of sugar were still very primitive. The cane was crushed in small mills, the 
machinei-y consisting principally of single and double wooden rollers driven by 
bullocks, open kettles for boiling, wooden vats for crystallizing out the second 
sugar, and dripping rooms where the hogsheads of crude sugar were drained of 
their surplus molasses. Since the Americans entered into possession, new and 
improved machinery has been installed, railroads built to transport the cane, and 
improved methods of cultivation introduced. This process of renovation was 
greatly expedited by a hurricane in 1899, which devastated the island and 
destroyed many of the old sugar factories. And centralization has since been the 
order of the day, one large American central now superseding the work of 31 
older mills. 

Besides the irrigation system, the Government of Porto Rico have seen fit to 
establish an agricultural experiment station to assist the island agriculture. This 
is situated at Rio Pedras, near Mayaguez, and is conducted under the supervision 
of the United States Department of Agriculture. It has proved of great value to 
the sugar planters of the island, and has had much to do with the improved 


467 



The International Sugar Journal. 


methods of cultivation now employed. Circulars and bulletins in both English 
and Spanish deal with the proper cultivation of cane, the treatment of soils, 
proper fertilizing, eradication of insect pests, breeding of live stock, etc. Besides 
the station, there has been created under an Act passed in 1911 a Board of Com¬ 
missioners of Agriculture, whose duty is to gather and publish information and 
statistics relative to agriculture. 

The Production of Sugar Cane. 

For the 1913-14 sugar crop, investigations covering 72 per cent, of the sugar 
turned out in Porto Rico showed that 62*64 per cent, of the cane was grown by 
cane farmers (or colonos), while 37*36 per cent, was grown by the sugar companies 
themselves. There are several classes of colonos: some produce cane on their 
own land, and finance cultivation expenses themselves; some produce cane on 
their own land, but are financed by the centrals to whom they sell their cane; 
others rent land and either finance their crops or are financed by the central > 
finally, there are farmers to whom land is furnished by the central either free of 
charge or at a nominal rental. Some of the colonos who cultivate central land 
own their farming implements and animals, but more frequently the central 
furnishes the seed, fertilizer, agricultural implements, etc., the colono furnishing 
only the labour. 

The acreage grown by the colonos varies from one to 20 acres, the average 
per colono being 4*43 acres. Centrals usually contract with them to plant a 
certain number of acres in cane for a term of years, payments being made either 
in cash or sugar. In nearly all instances the cane is transported from the fields 
to the factory at the expense of the central. The latter tries invariably to make 
the contracts to cover as long a term as possible, usually from five to ton years, in 
order to ensure a uniform supply of cane. Large amounts of money bearing 
interest are loaned to the colonos to assist them in financing their crops. In the 
year investigated the average price paid to all colonos for the cane was S^3.89 per 
ton, while the average cost of estate cane was $3.92 per ton. This cost of colonos* 
cane is nearly twice that paid in Cuba, the difference being explained by tlie 
condition of the soils in Porto Rico and the methods used in cultivation. 

These methods were pointed out in a report made by Mr. J. T. Crawley of 
the experiment station in 1911, and had changed but little up to the time of the 
1914 crop, though some of the larger plantations have inaugurated greatly 
improved systems since then. The principal observations and commendations in 
this report were as follows :— 

(1) Most of the cane soils are sedimentary, and while of great original fertility, 
many of them have become exhausted by long cropping. 

(2) For fall planting the land is usually well prepared, but is often improperly 
prepared for spring planting. 

(3) Ploughing is too shallow; deeper ploughing would improve both deep 
and thin soils. 

(4) Furrow system should be introduced in hill lands, sandy and well-drained 
soils, followed by mechanical cultivation. 

(5) Cultivation is inadequate and expensive, owing to the system of planting 
in holes. 

(6) The white cane is too weak for most Porto Rico fields and conditions, and 
efforts should be made toward finding more suitable canes. 

(7) Insoluble fertilizers should be applied to the furrow before planting, and 
all fertilizers should be well distributed in the rows or around the stools of cane. 
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(8) The moth borer and root diseases are widely spread and are doing much 
damage. 

(9) More attention should be given to the selection of seed and the destruction 
of seeds that are borer-invested or suffering from root disease. 

(10) The manufacture of sugar in Porto Rico has advanced more rapidly than 
the production of cane. Immediate efforts should be directed to the fields. 

Other conditions contributing to the high cost of cane in Porto Bico as com¬ 
pared with Cuba are: (1) Drainage, which is a large item in agricultural expense; 
whenever land is planted drains have to be cut, and they must be kept clean 
through the year. As in most instances the land is planted each year, and where 
the crop is ratooned it is only for a period of two or three years, the work of 
ditching is a constant expense. A considerable amount of cane land is drained by 
tile diains placed beneath the surface; although the first cost is high these continue 
in operation for a considerable length of time and they eliminate the waste of land 
occasioned by surface drains. (‘2) Irrigation, which is the rule on the south side 
of Porto Rico and is likewise an important item of expense, the cost of watering 
from privately-owned plants varying from $25 to $50 per acre, while the rates 
charged by the Government irrigation works vary from $2.50 to $3 per acre-foot, 
according to the distance of delivery. (3) Fertilization. Porto Rico is an old 
agricultural country and much of the land has been cultivated for the past 300 or 
400 years. This continuous cropping has greatly decreased the productiveness of 
the soil, for in former years the policy was to get as much as possible out of the 
land without putting anything back into it. No fertilizers were used, and methods 
of cultivation were crude and destructive. As a result the once wonderfully rich 
soil is very much depleted, and now fertilizers have to be freely applied. 

The Manufacture of Raw Sugar. 

For a number of years prior to the acquisition of Porto Rico by the United 
States in 1899 the production of cane sugar in the island had seldom reached a 
•total of 75,000 tons. In 1901 it rose to 81,536 tons and since then there has been 
a steadj' increase in production, culminating in 1916 in 483,097 tons.' 

During the grinding season of 1915-16 there was a total of 64 factories pro¬ 
ducing sugar. Nineteen of these produced less than 100 tons of sugar each, six 
of them having no more than 10 tons each and should not be classed as factories 
proper. Two factories had over 100 tons but less than 500 to their credit, while 
43 factories produced each over 500 tons. 

The southern or irrigated districts gave the best results in most respects. 
Their yield of cane per acre was highest and they required the least cane to make 
a ton of sugar. Their cost of cane per ton of sugar was lower than that of the 
northern, eastern or western distiicts by from $2 to $8 per ton of sugar. That of 
the interior was lowest of all. 

As regards machinery equipment, nineteen factories in 1914 h^d cane un¬ 
loaders; there were fifteen 9-roller mills, nine 12-rolIer and one 15-roller mills, 
some of them fitted with cane crushers. Quadruple effects were more prevalent 
than triples. The average per mill of vacuum pans was 3, of crystallizers 15, of 
centrifugals 17, of boilers 8, while the horse-power of the mills varied from 1200 
to over 9000. 

Mr. Alexanjdkh Ashby, a sugar estate proprietor of Barbados who died recently, has 
bHpieathed his two sugar plantations to the Secretary of State for War, doubtless as some 
contiihution towards the cost of the war. The aide of these properties is expected to fetch 

between £40,000 and £60,000. __ 

i The^lt>lH 17 crop completed is ollicinlly announced to have attained lo ;02,.’1W8 tons. 
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Obituary^ 


The late J. J. EASTICK. 

The sugar industry will learn with regret of the death of Mr. J. J. Eastick, 
one of its best-known and esteemod technologists. He passed away somewhat 
unexpectedly on September 7tli, though he had been for some time in indijferent 
health. 

John Joseph Eastick was born on February 6th, 1855, at Great Yarmouth, 
his father being manager of the Southtown gasworks there and afterwards at Peel, 
Isle of Man. When the family went to Lancashire ho took up the study of science 
and gained an exhibition at Owens College. He subsequently obtained a Royal 
Exhibition at the Royal School of Mines, and threw himself with ardour into the 
various science subjects taught there, finally obtaining the Associateship of the 
School. His bent was alwaj^s towards the technical utilization of scientific results, 
and he found considerable scope for his abilities as first chemist at the sugar refinery 
of Messrs. Abram Lyle & Sons, where he initiated their special methods of making 
brewers* saccharum, invert sugar, and golden syrup. From 1890 to 1894 he was 
manager of the Australasian ISugar Refining Co., Melbourne, succeeding in that 
capacity the late Thomas K. Ogilvie, of Greenock, and acted as Honorary Adviser 
to the Victorian Government on beet cultivation and sugar manufacture. Leaving 
Melbourne for Bundaberg he spent a year in improving and re-arranging Messrs. 
Cran & Tooth’s juice mills. 

During the next ten years be converted the Millaqnin and Yengari juice mills 
into juice and raw sugar refineries (carbonatation process), was general manager 
for the Queensland National Bank of their refineries, three raw sugar mills, several 
juice mills and plantations. He was also director and chairman of the Bundaberg 
Distillery for many years. In 1906 be inspected tropical and snb-tropical agri¬ 
culture in the East, but, bis health failing, he returned to England and has since 
then been consulting sugar expert and chemical engineer, in addition to which, at 
the death of his father-in-law, Mr. B. E. R. Newlands, he took over the ana¬ 
lytical and consulting practice of Newlands Brothers, at No. 2, St. Dunstan’s 
Hill, E.C. He took out numerous patents connected with sugar manufacture and 
refining, and published several papers on these subjects. He was i esponsiblo for the 
English edition of Biihler’s “Filters and Filter-Presses,” contributing also to this 
work a valuable section on the practical side of the filtration of sugar liquors. He 
was a Fellow of the Institute of Chemistry, and of the Chemical Society, and a 
member of the Society of Chemical Industry and of the Society of Public Analysts. 

He leaves a widow, four daughters, and three sons, the latter of whom are 
carrying on the traditions of their father in applied chemistry. Tribute will 
always be paid to his memory by his many pupils, co-workers, and employees and 
all who were acquainted with him and were indebted to him for his never-failing 
kindly advice and aid. 

L. J. de W. 


Statietics indicate that the amount of food consumed within the United Kingdom 
during the year 1916 was greater than in any previous one. Doubtless this is mainly due 
to the fact with the large employment of labour of both sexes in war work tHe national 
appetite has been developed to an unprecedented degree. Working at high pressure must 
bring in its train a wear and tear of the body which cries for increased nourishment. But 
it is also the case that the plentifulness of money in the pockets of the working classes has 
tempted them to spend freely on food and other things to a degree that would have been 
unheard of before the war. 
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Correspondence 


IMPURITIES IN RAW SUGAR. 

To THB Editok, “The Intbrnationai. Sugar Journal.” 

Sir,—A lifo-long subacriber to your valued publication and its predecessor, the 
Sugar Cane^ my attention was attracted to the editorial in }Our July number entitled 
** Impurities in Raw Sugar,” in which you say that ** it seems highly desirable that the 
explanation of the Cuban manufacturers should be forthcoming, if Cuban sugar is not to 
acquire a bad name amongst British consumers.” 

Permit me to reply, both as a manufacturer of raw sugar of many years* experience 
in Cuba, and as a refiner of sugar in the United States Cuban raw sugar is not intended, 
nor is it fit, for direct consumption. Until the outbreak of the present European war the 
United States was practically the only market for Cuban sugar, due to the fact that Great 
Britain could obtain its supply at cheaper cost and lower freights from Germany and 
other nearby countries in the form of retined beet sugar; and also to the preferential 
tariflf' rates accorded to Cuban sugars in the United States after the Spanish-American 
war, against which other cane })i(educing countries, subject to full duties and much higher 
freight rates, could not to any extent compete 

The American consumer will use only the best grade of refined sugar, even the 
clarified sugar of Louisiana being neglected except in a limited local market Even when 
the last Tariff Act removed all protection upon refined sugar, putting it upon the same 
basis as raws, it did not increase its importation or induce the manufacture of sugar in 
Cuba suitable for direct consumption, in competition with the large refineries of the United 
States, where skilled labour and all supplies were obtainable at a lower cost. 

Hawaii and Porto Rico, both American jiossessions, have found it more profitable to 
make ra\^. rather than refined, sugar up to the present time, for this reason. 

Having the refiners of the United States as his only customers, the Cuban manu¬ 
facturer has made his sugar to meet their requirements, and has found a ready market in 
cargo lots. 'I’hese sugars ar(^ sold upon their polarization only, regardless of colour, and 
are not intended for consumption, it being the business of the refiner to remove all 
impurities in the refining process. This he has l»een able to do cheaper than the 
manufacturer can. 

As the grinding season in Cuba does not average over five months, the estates have to 
work night and day; quantity of output, as far as consistent with efficient work, being 
the first consideration. A sugar of about 96 test is generally made because the adjust¬ 
ments in settlements, of A cent per degree up and cent down, in the United States 
(IJd. and 3d. m England), make that grade the more profitable, as the manufacturer is 
not compensated for a higher grade. 

Unlike the British refineries, those of the United States have a capacity far in excess 
of domestic requirements They do not wish a high grade of raw sugar, as these tend to 
further increase their surphi.s capacity. Moreover, the low grades of Cuban sugar contain 
a greater percentage of glucose (molasses), needed to a certain extent in the manufacture 
of so-called soft sugar, for which English Island Muscovado, Brazilian, and Cuban 
molasses sugar were formerly used, but are no longer available. 

For these reasons the Cuban sugars are made to meet the special requirements of 
refiners, and those bought by the Royal Commission are supposed to be for the same 
refining purposes; they are not made for direct consumption. 

Cuban sugars can undoubtedly be made to fill the requirements of the British con¬ 
sumer, but these cannot be sold upon the basis of raw sugar, and to make a suitable 
quality will require radical changes from the present methods of the Cuban manufacturer, 
both reducing the factory capacity and increasing expenses. Once assured of a constant 
market at remunerative prices, such sugar will be made* Will England take it under 
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normal conditions, or will she find that American granulated, refined from Cuban raws, 
is intrinsically the cheaper article, as long as it can be bought less drawback, which is a 
return of Government duties upon the raw material imported F The future cannot be 
judged by present war conditions. 

Yours very truly, 

Boston, September 7th, 1917. Edwix F. Atkins. 


Publications Received. ‘ 


^Ghemiata* Pocket-Book : A uaeful Manual for Chemiata, Manufacturers, 

Metallurg'ista, Mining Engineers, Assay era and Prospectors. 

(International Correspondence Schools, Ltd., Kiiigsway, London.) Price: 

5s. nett. 

This little book has been compiled more particularly for the use of the student, 
but notwithstanding this, in view of the excellent arrangement of the matter, the 
wideness of the information, and the clearness and accuracy with which details 
are presented, it doubtless will find favour also with the practitioner, be he 
engaged in chemical manufacture, metallurgy, assaying, prospecting, or other 
work. It differs from other chemical pocket-books, the publication of which 
we have I'ecently noticed, in that it is rather a compendium of standard methods 
of qualitative and quantitative analysis, blow-piping, and assaying, than almost 
entirely a collection of general physical and chemical data and tables, although a 
collection of the most useful of these is included. Some select methods of qualitative 
analysis, wet and dry, and the analysis of water for boiler and other purposes, 
and that of flue gases, are described. A section on chemical calculations is given 
for the use of the student; while the hints on glass-blowing, soldering, and the 
care of platinum ware is a useful addition that should be welcomed. 


"^Liste Generate des Fabriques de Sucre, Baffineries, et Distilleries de France, 
etc. Campaign 1914-15, with Supplement for 1915-16, 1916-17, 
and 1917-18. (Paris, Bureaux de Journal des Fahricanis de Sticre^ IfiO, 
Boulevarde Magenta.) Post free, frs. 5 25. 

This standard annual of the French beet sugar industry, which also includes 
a list of sugar establishments in Germany, Belgium, Holland, Great Britain, the 
United States and various colonies, is issued this autumn in the form of the 
1914-15 edition—that is the last one before the war—with a supplement giving 
more recent history and statistics. This supplement is considered preferable by 
the editor to the difficult task of rearranging the main part of the volume during 
the war. It contains the rather attenuated list of the French sugar factories 
which have escaped the effects of the German invasion and have been able to 
work since 1914 to now. Details are given of the principal legislative and tariff 
changes effected duringthe war in France, the United Kingdom, the United States, 
and in fact in practically all the principal sugar countries of the world. In this 
respect the Liste Gencrale should serve a most useful purpose as a work of reference, 
apart from the value of its actual lists of sugar establishments in the various 
countries. 


The refining industry of Japan is now a well-established one, there being eight large 
refineries with a capacity of over 1300 tons of sugar per day. Formosa, fiom which most 
of the raw product is derived, has now 14 sugar companies in operation, with 37 factories 
between them, the aggregate output being over 27,000 tons of sugar per da}^ while the 
yearly output is alreajjy in excess of six million piculs (367,000 tons) of centrifugal and 
700,000 piculs (41,660 tons) of brown sugar. 


1 Books and other Publications marked with an asterisk can be ordered if desired 
through Nohman Rouoer, 2, St Dunstan's IIllJ, London. E.C a, but in that event tlie order 
should be placed with him direct and not through a bookseller Those not so indicated 
should preferably be ordered fiom the source of publication, especially pamphlets to which 
no i^rice is attached, as these are in many instances gratis. Postage as a rule is extra. 
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Consular Report. 


Java. 

The British Vice-Consul at Sourabaya (Mr. H. H. G. Jackson) reports that the 
production of sugar in the island of Java in 1916 amounted to 26,408,100 piculs,^ as 
compared with 21,178,700 piculs in 1915, and 22,656,274 piculs in 1914. 

It is estimated that the area under cultivation this year will be slightly larger than 
in 1916. Prospects lor 1917 are favourable; the coming crop looks well, and, given 
favourable weather conditions, should be fully equal to that of last year. 

During 1916 trials were made with electrical ploughing machines imjwrted specially 
from the United States, but, as labour was more plentiful than in 1915, only lukewarm 
interest was displayed by planters in these experiments. 

Exports of sugar from Java from 1st April to Slst December, 1916, amounted to 
1,234,200 tons, as compared with 1,152,300 tons and 1,018,200 tons during the correspond 
ing periods in 1914 and 1916 respectively. The principal shipments during 1916 were 
made to the United Kingdom (537,800 tons), British India (314,100 tons), Hong Kong 
(104,600 tons), and France (64,700 tons). 

It is estimated that at the end of 1916 about 2,000,000 piculs of sugar, stored in 
Java, remained still for disposal. Owing to the difficulties experienced in shipping other 
Javan produce there is a strong demand for storage room, and, if shipments are not 
effected on a larger scale before the new crop comes in, the problem of storing the sugar 
will not be an easy one. 


Review of Current Technical Literature.^ 


Mill Work at Guntitorpes Factory, Antigua, B.W.I. Sir Francis Watts, 
W, L Ihdlethi, 1917^ 16, 95-103, 

An interesting collection of milling data is provided by the completion of the 
twelfth season of Gunthorpes Factory, Antigua, and from these may be gathered 
the average composition of the canes crushed, and the efficiency of the factory in 
handling them. Seeing that they have reference to a factory in successive stages 
of development, they afford information as to the efficiency of different forms of 
equipment, and demonstrate the comparative value of the additions and improve¬ 
ments that have been made. 


Cwnpoaition of Cane Crnshed, per cent. 


Year 

Fibre. 


Sucrobo 

Year. 

Fibre 

Sucrose 

1906 

.. 15-1 


15-3 

1911 .. 

16*8 

14*1 

1906 .. 

.. 15*2 


14-1 { 

1912 .. 

.. 17*5 

14*2 

1907 .. 

16*1 


14*4 1 

1913 .. 

,. 17-7 

.. 12*9 

1908 .. 

.. 15*2 


14*3 j 

1914 .. 

16*6 

13*6 

1909 .. 

.. 15*6 


14*2 I 

1915 

16*9 

12*0 

1910 .. 

.. 15*9 


14*7 i 

1916 .. 

.. 16*2 

12*5 


It is seen that the hbre in the cane is unusually large, and in later years has 
shown a tendency to increase. This at first was thought to be due to dry seasons, 
which explanation, however, does not appear to hold good, seeing that in 1915 and 
1916 the fibre content was high, though in those years there was a good rainfall. 


1 Picul —13616 lbs. 

* This Review is copyright, and no part of it may be reproduced without permission.— 
(Editor, I.S.J.) 
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Similarly the sucrose values call for comment and investigation. It has steadily 
fallen off; for, whereas in 1905 it was 15*3 per cent., in the period from 1906 to 
1912 it ranged from 14*1 to 14*2, while from 1913 onwards it has only once 
(in 1914) risen beyond 13 per cent. At present no adequate explanation of this 
variation is forthcoming, and the matter is one which requires careful consideration. 
It was thought that the falling off might be accounted for by the undue prolonga¬ 
tion of the grinding season; but ati examination of the records, while showing 
that this has some influence, leads to the conclusion that the matter is not fully 
explained, and that there is a decrease of sucrose content even in the better part 
of the seasons. It is possible that in dry seasons the sucrose content of the cane 
increased even more than the fibre content, and that in seasons and places of 
heavy rainfall the canes contain smaller amounts of sucrose; but even here one is 
faced with the fact that the years 1909, 1911, 1912, and 1913 were years of trying 
drought, though of lelatively low sucrose in the canes. 

Milling and Mannfacinrt Data^ 'ptr 100 Sucrose in Cane. 



Suci oso 

Sucrose in 
juice 

(indicated 

Siiciose in 

luoliissrs 

and lost in 

Siiciosc in 

Conuncrcial sugar 
sold i>er 10 (> 

Year. 

in bagasse. 

sucrose) 

manufacture. 

sugar sold. 

sucrose in cane. 

1906 .. 

.. 17*9 

82*1 

.. 17*4 .. 

64*7 

67*4 \ 

6-roller mill. 

1906 ... 

20*4 

79*6 

15*0 

64-6 

67*5 ^ 

1907 .. 

15*6 

84 4 

15*0 

69*4 

72-2 j 

8-roller mill 

1908 ... 

15 0 

85*0 

11*3 

73*7 .. 

76*7 [ 
76 4 I 

(Kiiiiewski 

added). 

1909 .. 

14*6 

85*4 

12*9 .. 

72*6 

1910 ... 

.. 14*7 

86*3 

12*1 

73*2 .. 

70'1 J 

1911 . 

14*6 . 

85*4 

.. 17*8 .. 

67*6 .. 

70-6 1 


1912 

13*8 

86*2 

15*2 

71*0 

73 9 

14-roller mill 

1913 . 

8-9 . 

, 91 1 

.. 13*5 

77*6 

80*9 1 
81*7 f 

(six more 

1914 . . 

9*4 . 

90*6 

12*3 

78*3 

1916 .. 

8*7 

91*3 

8*7 .. 

82*6 

86-8 1 

1 oilers added). 

1916 ... 

7*8 . 

92*2 

7*7 .. 

84*6 

88-0 J 



In the first two years, 18 to 20 per cent, of the sucrose in the cane was lost 
in the bagasse, whereas in the last four seasons this w’^as reduced to loss than half. 
It appears that in 1911 and 1912 the operation of the 14-roller iiiill had effected 
no improvement over the work of the 8-roller plant, but these yours were ones of 
drought, little water being available for maceration purposes. In 1913, on the 
other hand, the mills were more efficiently worked ; and, us is seen, the sucrose 
lost in the bagasse was brought down to less than 9 per cent., being 8*7 and 7*8 
per cent, respectively in the last two years for which the data were collected. 
Considering that the canes dealt with contained some 16 to 17 per cent, of fibre, 
these last four years reveal creditable work. The importance of the improvement 
of the milling plant may be demonstrated bj" pointing out that the difference in 
the recoveiy of sucrose from the bagasse between the 8 and the 14-roller mills 
may be taken as rather over 5 per cent., so that in the Ounthorpes factory with 
an output of 12,000 tons, the gain, with sugar selling at £13 I Is. per ton, would 
be about £8100. On this same basis the value of the sugar left in the bagasse, 
even from the 14-roller mill, is approximately worth £13,500 for the factory in 
question. This seems to indicate that the economical limit of cmshing may not 
yet have been reached. 

As to the sucrose unrecovered in the molasses, or lost in manufacture, this 
has progressively been diminished, being, e.g., 12*3 per cent, in 1914, and 7*7 in 
1916. Taking the recovery of the period of 1908-1910 to be about 12 per cent., 
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and comparing it against that of the last two years, which averaged 8*2 per cent., 
there is a gain of 3*8 per cent., which on the basis of the monetary scale already 
used represents a gain of £6100. It is important to note that, whereas in the 
early history of the factory some 65 per cent, only of the sucrose in* the canes 
found its way to market as commercial sugar, in the last year the figure reached 
84*5 per cent.: an increase of 19*5 per cent. Had Gunthorpes factory remained 
in the condition in which it was first erected, there would have been lost last year 
sugar to the value of £30,370 on a crop of 12,000 tons, at £13 11s. per ton. This 
does not imply that by the recovery of the additional amount of sugar the whole 
£30,370 was gain to the factory ; only part of this is profit, for there is expense 
entailed in extra machinery and extra cost in working to ensure the higher 
recovery ; but even allowing for this, theie remains a substantial margin of profit. 

Consideration of these facts and figures enforces the arguments for the provision 
of a supply of highly trained skilful chemists and technologists. Ill-equiped 
factories may fall very short in their recovery of sugar; so that, should a time of 
low prices and keen competition anive, as is almost certain to be the case, the 
owners of such establishments may find their businesses unprofitable. 


Cauamels and other Confectionery Containing Paraffin Wax. A, McGill. 

Laboratory of the Inland Revenne Leparlntmt^ Oiiatva^ Canada, Bulletin 
No. S65, 1917. 

Attention has previously been call©<i' to the presence of paraffin wax as a stiffener in 
the form of candy sold as chocolates, 7 out of 51 samples, { 4*6 per cent.) examined being 
found to contain this substance, and the following statement was made on the matter : 
“ The National (/onfectioners* Association of the United States issued a Food Law 
Circular under date May 20th, 1913, containing a list of substances prohibited in 
confectionery, among which appears paraffin. The Food Laws of Illinois, Nebraska, and 
Utah, specifically forbid the use of paraffin in candy ; and those of many other States are 
interpreted in such a way as to condemn its use. It is certain that so-called pamfiin or 
paniffin wax is wholly without food value , is quite indigestible, and is not a normal 
component of any natural food material. Its melting point (alwut 54*6°C. ** 130-1° Fah.) 
is so high as to keep it solid at the body temperature, and being quite insoluble in the 
digestive fluids, it is conceivable that serious results might ensue from its presence in 
foods consequent upon mechanical disturbances.” 

In the case of the cxinfection known as Caramels, the use of paraffin is greater, and 
out of 110 samples examined 51 (46*3 per cent.) were found to contain more than 
1 per C/ent- and 16 of these contained more than 3 per cent. {14-5 per cent.) Whether or 
nt)t these amounts can actually bo reg^irded as harmful to health is a matter for consider¬ 
ation, and Dr. A. I). Dlackadbr, Medical Adviser to the Department, gives it as his 
opinion that in amount so small as 1 per cent and one might say even 2 per cent., it is not 
likely to do any harm, hut that in larger quantity there is a possible risk in persons or 
children consuming large amounts of the candy. Ill-refined paraffin may give rise to 
toxic symptoms. It is of no use as a food, and may he regarded os an adulteration. 

Control of thb Sugar Bbkt Nkmatodb. Harry B, Shaw. Fannert* Bulletin, 772, 
United States Department of Agriculture, 1916. 

After many years of experimenting it has been found that the only practicable method 
of controlling the pest on a large scale is by the rotation of crops not attacked by this 
nematode. A rotation of four or five years, including beets or other susceptible crops only 
onoe in the series, has been found in European countries to keep the pest fairly well under 

J Ixihomiory of the Inland Revenue Department, Ottawa, Canada. Bulletm No. 346, 1916. 
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control, but owing to the fact that eggs may be preserved for a number of years in brown 
cysts, it would be safer to extend the rotation to six years. Where only small areas of 
land are infested with beet nematodes it is possible to get rid of them by the liberal 
application of unslaked lime, which should be thoroughly mixed with the infested soil to 
a depth of at least a foot, the mixture of soil and lime being turned over frequently during 
the summer. These infested areas generally show themselves about the middle of July 
through the wilting and yellowing of the leaves. The wilted leaves do not recover during 
the night. 

All forms of the beet nematode, including the resistant preservation form, the brown 
cyst, can be destroyed by a short exposure to a dry temperature of 146°F. Beet seed 
exposed to a drj^ temperature of 149° to 168°F. for 10 minutes is not injured by the 
treatment; on the other hand, its power of germination is improved. Should it l>e 
established that the beet nematode is introduced with beet seed, this method will be 
available for the destruction of the pest before the seed is distributed and sown. 


Manufacture of Potash from Felspar in England. Anon. Journal of Oie Boatd of 
Agriculture, 1917, 23, 10S7-1091. 

Rhodin’s process for converting felspar into a potash fertilizer has been tested by a 
Sub-Committee of the British Government Fertilizers Committee. The best results were 
obtained from Roche spar from Cornwall, which contains 10*8 per cent of potash, 76 per 
cent, of which was yielded in soluble form. A white, or nearly white cement, suitable 
only for decorative purposes, is obtained by a bye-product, its yield being about 27 times 
the weight of the potash fertilizer. It is calculated that 100 tons of the Roche spar would 
yield 82 tons of potash (KaO), equivalent to 16 tons of 10 per cent, muriate, and about 
220 tons of white cement. The adoption of the process on a large scale is recommendeti. 

Climatic Conditions as related to CuRcosroud JJsticola V. W. Pool and M. B, 
McKay, Journal of AgricuUutal liesea^ch, 1910, 6, 21-00. 

The life of the fungus Cercospora bettcola wintering in sugar beet top material varies 
according to the environment. When exposed to outdoor conditions the conidia die in 
one to four months; but when kept dry they live as long as eight months The sclerotia- 
like bodies, which are more or less embedded in the tissues of the host, are moie resistant 
than the conidia, living through the winter when slightly protected, for example, in the 
interior of a pile of sugar beet tops or buried in the ground at a depth of 1 to 6 ins., and 
become a source of infection for the succeeding crop. Notwithstanding the difference in 
temperature and soil moisture conditions, similar results were obtained from wintering 
experiments in other beet cultivating districts of the States. 

Thermal tests with artificial cultures showed (a) that exposure to constant tempeia- 
tures of 36° and 36° C. (96* and 97° F.) is fatal to the growth of the fungus; (6) that growth 
occurred when, cultures after exposure for three days to either of these temperatures were 
changed to 30-8° C. (87° F.), and also when they were held at either for eight hours and 
then at 20°C. (68°F.) for 16 hours; and (c) that a temperature of 30*6°C. was fatal in 
all combinations tested. 

Temperature and relative humidity influence the production of conidia and infection 
in much the same way. A temperature of 80° to 90° F., with a night minimum preferaldy 
not below 60°, is most favourable to conidial production, while it is checked by a tempera¬ 
ture of 100° F. or more, and is greatly checked by a range from below 60° to 80°. A 
maximum humidity ranging above 60° for not less than 16 to 18 hours each day induces a 
good growth of the fungus. 

J. P. 0. 
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UNITED KINGDOM. 

Key for Locking Floating Bushes on Mill Hollbhs. James Miller and George 
Fletcher & Co,, Ltd,, of Litchurch, Derby. 101,693 (11,076 of 1916). 
Applied for, August 6th, 1916. Accepted, October 12th, 1916. 

In certain crkob it is desirable to provide means whereby the mill can be kept running 
whilst repairs or renewals are being undertaken to the parts of the hydraulic cylinders 
and rams supporting the pressure on the idler bearing. The device of the present inven¬ 
tion consists of a ring having one or more projecting cam surfaces or steps which can be 

turned round to engage with corresponding locking 
lugs on the fixed portion of the cap at such times 
when it is desired to convert the mill into a fixed 
one and thence enable parts of the hydraulic mechan¬ 
ism controlling the floating bush to be renewed. 

As is shown in the figure, the shaft 1 of the mill 
is supported in a journal H which has a bearing cap 5 
with a curved surface engaging with a corresponding 
surface on a block 4- The block 4 bears against a 
distance piece5,agMin8t which the hydraulic piston C 
acts. The piston 6' moves in a cylinder 7, and is 
preferably of such type that when the distance piece 
5 has been moved away, for instance by being with¬ 
drawn laterally through the cut away portions 8 in 
the sides of the mill cap, the ram or piston 6 can be 
dropped down and similarly removed laterally from 
the mill for the renewal of the packing leathers or 
the like. To enable the mill to be kept running during such operations being meanwhile 
converted to a fixed mill, a ring 9 on the block 4 provided having cam portions oi steps 
10 w’hich normally lie in the positions indicated to allow of free rise and fall of the shaft 1 
against the hydraulic pressure in the cylinder 7, but when it is desired to convert the mill 
into a fixed one it can be turned round to engage with lugs 11 formed on the fixed portion 
of the cap so that the block 4 is rigidly locked against outward movement. When the 
parts of the hydraulic gear controlling the floating of the bearing are replaced and in 
operative condition, it is then merely sufiicient to turn round the ring 9 to restore the 
hydraulic control to the shaft 1. • 

Trash Ti rnkr for Cane Mills. James Miller and George Fletcher & Co., Ltd., 
of Litchurch, Derby. 102,034 (11,074 of 1916). Applied for, August 6th, 1916. 
Accepted, November 9th, 1916. 

In order to provide an easier method of attachment of the turner blade to its support, 
whereby the blade may be removed from the support while this remains in iiiu, these two 
parts are connected together by means of co-operating snugs in contradistinction to bolts 
or the like of previous constructions. 

In figure 1 is shown an inverted partial plan view of the blade, while figure is a plan 
view of the top of the holder. The blade 1 is provided on its under surface with spaced 
lugs 2, S, adapted to be engaged by corresponding lugs 4, 6, on the holder 6. To fix the 
blade 1 upon the holder 6 this is placed over the face of the holder 6 with the lugs 2, S, 
lying over slots or cutaway parts 8, 9, in the face of the holder until the snugs 2, S, engage 

^ Copies ol specifications of patents with their drawings can be obtained on application 
to the following:— Kingdom: Coiripti’oller of the Patent Oftloe, Southampton Buildings, 
Chancery Lane, I.ondon, W.C. Iprlce, 6d. each). United 8t(Uet: Commissioner of Patents, 
Washington, D C. (price 6 cents each). Fratux: L’lmprimerie Nationale, 87, rue Vi®lll« 
Temple, Paris (price, 1 fr. 06 o. each). The date given in the heading of United Kingdom 
specifications is that of the application of the patent. 
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\inder the correBponding anags or oam surface Jf, 5, of the ludder 6. The holder 6 is 
pivoted or mouiit«^d at its lower end in usual manner. In the particular arrangement 
indicated the trash turner is shown slotted above the middle line of its upper face and pro¬ 
vided with spaced snugs adapted to co-operate with spaced snugs on the lib on the blade. 




Fio. 1. Fio. 2. 


It is obvious, however, that the blade may be hollowed or grooved longitudinally and can 
be provided with snugs along the inner edge of the groove to engage in this instance with 
corresponding snugs projecting from the edges of the trash turner holder or to form a rib 
on this. __ 

Locki>g anu Unlocking the Hinged Covrhs of Ckntuifuoals. George Aitken,oi 
63, Glasgow Koad, Kuthergleii, Lanark, N.B. 822S. Applied for, June 3rd, 
1916. Accepted, January 27th, 1916. 

Essentially the invention comprises an endless moveable bolt or a lever on the monitor 
casing, a roller operatively connected with the bolt or lever, so placed that whilst the 
basket is running, the roller is kept in such a position that the bolt or lovor is shot, a 
socket or catch on the cover to receive tho bolt or lever when shot, a second bolt or arm 
carried on the cover and capable of projecting ipto the socket or catch, a handle connected 
with this second bolt or arm, and a spring so controlling the Ixdt or arm that it is normally 

held withdrawn. Preferably a blade spring is 
provided to bear on and hold the first bolt when 
the cover is raised, a projection on tlie cover 
depressing this spring so as to free the bolt 
when the cover is closed. 

In the Fig. 1 the centrifugal cover is shown 
at C'^ and tho basket at A roller is 
mounted on an arm B pivoted to a bolt which 
is free to rotate. When the machine is started, 
the roller B'^ runs off the basket, carrying the 
arm B through about 90 degrees. A projection 
on the hub of the arm B engages a stop B^ and 
prevents the arm from falling below the level of 
the conical end of the basket. The rotation thus 
imparted to the bolt moves a bolt A through 
links A^, A^. 'i'he bolt A slides on the casing A^ 
and engages a socket JD in the cover. For pushing out the bolt A when the machine is 
stopped, a bolt J)^ is provided adapted to engage a socket in the bolt A. This bolt 
is operated by a handled spindle against a spring A®. This operation replaces the 
roller B^ on the basket B^ and cannot be done with sufficient speed to allow the cover to 
ho opened while the basket is revolving. A spring C bolds the bolt A while the machine 
is stopped ; it is depressed by a projection on closing the cover. In a modification, 
Fig. S, tho sliding bolt A is replaced by a pivoted lever G which engages a catch on 
the cover. The lever is pushed out, on stopping, by a spring-held lever S. 






F«t4»Ilt8. 


Oentkifuoal. Charles S. WatsoUt of Crossways, Newcastle-upon-Tyne. 8S9S» 
Applied for, June 4th, 1916. Accepted, March 2nd, 1916. 

An improvement is claimed in centrifugal separators, more especially of the kind in 
which separation takes place in a compartment constructed of parts that meet at their 
peripheries and are axially separable, the heavier content being discharged between the 
peripheral portions of the parts. According to the present invention the separable parte 
are constituted by dished plates mounted face to face upon a vertical shaft within a casing; 

usually the lower plate is fixed to the shaft and the 
upper one left movable thereon in opposition to a 
spring to an extent limited by an externally adjustable 
abutment, it being understood that the spring acts to 
keep the dished plates together when starting and until 
the axially directed component of the force due to the 
wedge-like mass of material under centrifugal action 
reaches a critical value. 

Kefeiring to the figure, the centrifugal separating 
chamber is formed by two dished plates «, bj the former 
being secured to the shaft c, and the latter sliding 
axially thereon against the action of a spring e. The 
liquid to be treated is fed by a pipe 1 into a hood n 
earned by the plate 6, and passes through holes k 
into the chamber. The clear liquid escapes through 
holes t, and when solid matter has accumulated at the 
periphery, it forces up the plate ^ and escapes gradually. 
The boss 0 of the iipx>er plate b carries a cross-bolt p on which lests a rod adapted to 
contact, through a ball bearing, with an adjustable stop/, by which means the travel of 
the plate b is limited. The arrangement of the stop / may be modified. The plate b 
may be iiuii(*d, while the machine is stationary, by a hand-operated lever ic and a rod v. 
A plate y is arranged in the separating chamber. Its outer edge may be bent up or dowm, 
or may be forked, and the disk may be fixed or axially movable against a spring. The 
separating (‘hamlier, and the passage leading to it, may be fitted with plates for subdividing 
the streams. 



UNITKD STATES. 

Uranulatino and Drying Sugar. Godfrey Engely of Brooklyn, New York. 1 ^ 216 ^ 554 - 
Patented, February 20th, 1917. 

One object of the invention is to increase the output of finished product of standard 
size by using a blast of preheated air and a wire screen cy linder, instead of a steam drum, 
thereby inc roasing the capacity of the apparatus. Further, in order to prevent loss of 
sugar in the form of dust, the drying air laden with the dust is passed through the moist 
sugar. 

The apparatus comprises a wet sugar bin lOj an upper granulator li, a lower granu¬ 
lator a heater IS, a fan or blower 44. a fan or blower 37, and a stack or ventilator 15. 
The upper granulator ii comprises a hollow cylinder 19, relatively mounted and somewhat 
inclined, and a concentric cylinder 20, formed of a wire screen, and fastened to the inside 
of the hollow cylinder 19. Witbin the stationary box 26 and in position to receive sugar 
discharged from the drum 19, is a hopper 29, which is connected by a pipe SO to the lower 
granulator 12. The heater IS Is interposed between the fan or blower 14 and the pipe 27 
and comprises a casing or box in which a coil of steam pipe SI is disposed. Air is delivered 
from the fan or blower 14 to the heater and after its temperature is raised by the steam 
coil, it is forced upwardly from the pipe 27 and through the upper granulator 11. 

The lower granulator 12 comprises a rotatable cylinder or drum S2, which is similar 
to the drum 19 and is similarly supported. Within the drum S2 is a steam drum S4t 
which is co-axial with the cylinder S2 and is fastened to the inside of same. A stationary 
funnel-shaped box S6 is fitted over the intake end of the cylinder 32 and is connected 
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through a fan or blower and a pipe S8 to the box The pipe SO which leads down¬ 
wardly from the hopper S9 is adapted to discharge the sugar received from the upper 
granulator into the lower granulator. The cylinder SS at its discharge end is provided 

with a wire screen 
cap 40 and extends 
into a stationary open 
box or bin 4 ^ from 
which the dry sugar 
is discharged in gran- 
ularform through one 
or more spouts 4 ^. 
The blower 57 pro¬ 
duces a draught of 
air through the lower 
granulator and then 
through the upper 
granulator where it 
is in parallel with 
that produced by the 
blower 14 ‘ Kach of 
the granulator cylin¬ 
ders 19 and 55 is pro¬ 
vided on its inner 
surface with a plural¬ 
ity of inwardly pro¬ 
jecting blades or buckets ^5 for the purpose of carrying the sugar upward as the cylinder 
rotates and dropping it upon the disseminating screen drum SO or the steam drum S4 as 
the case may be. 

The first part of the process consists in elevating and dropping wet sugar in an air 
passage and passing a large volume of warm air through the passage This is accom¬ 
plished in the apparatus above described by the blades or buckets 4 *^ w’ilhiu the cylinder 
19t which carry the wet sugar, fed into the cylinder by the screw-conveyor upwardly 
and drop it onto the wire disseminating screen cylinder SO. The warm air is supplied by 
the blower 14^ which forces air through the heater IS and upwardly through the cylinder 
19. The next step consists in elevating and dropping the sugar which has been dried to a 
greater or less extent in a second air passage and passing through a volume of cool, dry 
air through the passage. This volume is relatively small since the urnthstriicted cioss- 
sectional area of the passage is smaller relatively to that of cylinder 19. This portion of 
the process is effected by the apparatus shown, the sugar being discharged from the lower 
end of the cylinder 19 through the pipe 30 into the cylinder 55, which serves to carry the 
sugar upwardly and drop it upon the steam drum 5^. The blower 57 supplies the air 
which is drawn through the lower cylinder. Another step in the process consists in the 
passing of the air from the second passage through the first passage together with the 
larger volume of warm air. lliis is also accomplished by the blower 57 which forces air 
from the cylinder 55 through the cylinder 19. These devices all effect the drying of the 
sugar, the screen serving to separate the sugar into fine granular form as it falls and 
hence enabling it to dry more quickly, and the steam cylinder being located in the path of 
the sugar so that it falls upon it and is heated and thoroughly dried. 


Manufactuke of a Decolorizing Material. R. M, Catlin, of Franklin Furnace, 
New Jersey, U.8.A. 1,S19,4S8. Patented, March 20th, 1917. 

A carbonaceous material obtained from an industrial carbonizing process as, for example, 
the residue of shale distillation, is mixed with silica, and treated with dilute hydrofluoric 
acid. The solid residue, which posBesses decolorizing properties, is separated and dried. 
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Fhekino Lump Stahch from Powder. A, W» H. Lenders, of Cedar Rapids, Iowa, 
U.S.A. Patented, April 24th, 1917. 


Manufacturb of Starch and its Products. C. G. Moore, of Washing^n, D.O,, 
U.S.A. l,tUy95l. Patented. May 8th, 1917. 


Plate for the Micuobcopic Examination of Syrup during its Concentration in 
THE Vacuum Pan, William A, Baldwin, of Haiku, Maui, T.H. 1^205,838. 
Patented, November 21st, 1916. (Six figures.) 

By means of this plate a sample of definite volume may be trapped from the vacuum 
pan whenever desired, and held for examination under the microscope in order to enable 
the number of crystals present accurately to be counted and thus to ascertain the right 
moment at which to arrest the formation of grain. It consists of a glass plate provided 
with a central pocket, which, after being filled from the proof-stick, is closed by a eliding 
glass cover. This device as an entirety is placed under the microscope and the number of 
crystals and their size observed. In order to enable a count to be made, either the bottom 
of the pocket, or else the sliding cover, may be ruled with cross-hairs. 


UNITED KINGDOM APPLICATIONS. 

Cane Mills. Fawcett, Preston & Co., Ltd., H. W. Taylor, and A. M. Lang. 
10,985. July 3l8t. 

C'entuifuoals. T. W. Barber. 10,9J7. July 30th. 

Pr()T>uction of Fruit oh Beetroot Extract, and Method of Employing it in Jam 
AND Cider Manufacture. C. Chatillon and G, Quarre. 11,167. August 2nd. 

Production of Saccharic ant» Pyrotartahic Acids from Carbohydrates. Diamalt- 
Akt.-Ges. 11,302 August 4th. (Germany, August 4th, 1916.) 

Preventing Deposition of Water upon the Object Glasses of Optical Instruments. 

A. Hilger, Ltd., and F. Twyman. 11,356. August 7th. 

Meters for Measuring Flow or Liquids. Sugar Centrifugal Discharger Co, 
{E, C. P. Marks), 11,458. August 9th. 

Method of rendering Alcohol more readily Ignitablk when used as Fuel in 
Internal Combustion Engines A.J. Stoneman. 11,478. August 10th. 

Cleaning Filtbhb used for the Purification op Sugar, Oils, and Chemicals. 
P, L. Wooster. 11,541. August 10th. (United States, August l7th, 1916.) 

Manufacture of Alcohol. H, Dreyfus, 12,235-6. August 26th. (France, 
March 2-nd, 1917.) 

Centrifugal Machines. C. J. H. Penning. 12,356. August 28th. 

Centrifugals. R. A. Sturgeon. 12,750. September 6th. 

Evaporators. R H. F. Findlay. 12,837. September 7th. 

Cooling Sugar while Filling into Moulds. G. A, WidstrOm. 13,092. September 
12th. (Germany, June 30th, 1916.) 

Manufacture op Superphosphate. G. ^4. Mower and F, W. R. Williams, 13,3S4> 
September, 17th. 

Removal of Incrustation from Boilers. J.M.J. Coadie. 13,404- September I8tb. 
(France, February 24th, 1916.) 

Obtaining Inulin and Levulosb from Plants. A. Daniel. September 18th. 
(Germany 18th, 1916.) 
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Brevities. 


The increasing use that is made of fertilizers on the Hawaiian sugar {dantations is 
shown from the fact that while in 1913 some 62,000 tons were employed, the quantity to 
he used this year will total 85,000 tons. 

The Cuba Cano Sugar Corporation la experimenting with the Luce harvesting machine 
on its estates in Cuba and two more of these machines are to be delivered to Central 
Mercedes, making six in all at work on this estate. 

The firm of Messrs. A. & P. W. McOnie, of Glasgow, having lately gone out of 
business, have dispoi^ed of the goodwill with all their drawings, patterns, and models of 
sugar machinery to Messrs. Blaiu, Campbelj. & McLean, Ltd., of the same district of 
Glasgow ; the latter firm have been connected with the sugar industry for upwards of 
70 years, and have a high reputation for tinning out first-class work. 

As showing the increased favour with which the decimal system is hold in British 
commeicial circles, it may he mentioned that tlie Chartered Institute of Secretaries in the 
United Kingdom on circulating a questionnaire amongst its members got by way of replies 
86 per cent, in favour of a change to a decimal system of coinage, and 66 per cent, in 
favour of the pound sterling as the unit of measure instead of the imperial crown or dollar 
unit. As regards weights and measures, 86 per cent, favoured a change to the metric system. 

The persisting unsettled condition of the Chinese market and the increase in the 
Formosan sugar production threaten the Philippine sugar industry with the loss of both 
its Chinese and Japanese markets, which have hitheito betw^een them taken the hulk of 
the muscovado piodnction. As a consequence stocks are accumulating and run to about 
100,000 tons. Etfoits are therefore being made to get the United States to acquire the 
surplus. But freight lates are too high to enable Philippine sugar to reach the Pacific 
ports of the States and be sold there at a profit in competition with other sugais. 

According to the Louisiana TJantei's Hawaii correspondent, the Atlantic refinei-s who 
now take Hawaiian sugars complain that these aie not up to the standard of Cuban raws 
for refinery purposes. Two of the most common complaints are (I) that the grains are too 
small in size and lack uniformity, and (2) that such a large amount of sulphate of lime is 
present, which forms a heavy scale in the evaporators and affects the output. The first 
complaint, according to Dr. Nouiiis, can easily bo remedied by a slight alteration in the 
boiling departments, but the second one is a more difiicult problem and will require con¬ 
siderable thought and experimentation if a solution is to he found. 

The first cane crop forecast for the 1917-18 season in India, which is based on official 
reports covering about 96 per cent, of the total area under sugar cane, shows that some 
200,000 more acres in India are under cane than in the previous season. The figures for 
the different Provinces are as follows:— 


Provinces. 

19] 7-18 

1916-17. 

Increase -f 
or 

United Provinces. 

1,342,000 

.. 1,220,000 . 

Decrease— 

. -f 122,000 

Punjab . 

446,000 

.. 360,0110 . 

.. 270.000 . 

. -f86,000 

Bihar and Orissa. 

266,000 

—6,000 

Bengal . 

209,000 

223,000 

. —14,000 

Bombay and Sind (including 
Native States). 

92,000 

80,000 . 

+12,000 

Assam. 

34,000 

36,000 . 

-1,000 

North-West PVontier Province.. 

30,000 

32,000 . 

—2,000 

Central Provinces and Berar .... 

24,000 

22,000 . 

. +2,000 


2,442,000 

2,242,000 

-f-200,000 


It is added that seasonal conditions at sowing time were favourable, and the prospects for 
the crop are so far good. 
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United States. 


(WilUtt ^ Qray^ ^e,) 
(Tons of 2,240 lbs.) 

Total Keceipts January 1st to September 13th .. 
Heceipts of Refined ,, 

Deliveries ,, 

Importers’ Stocks, September 12th . 

Total Stocks, September 12th. 

Stocks in Cuba, September 12th. 

Total Consunjption for twelve montlis .. 


1917 

1916 

Tons. 

Tons. 

2,101,868 . 

. 2,220,512 

2,112,833 . 

. 2,116,519 

— 

108,071 

118,178 . 

237,771 

181,463 . 

353,084 

1916. 

1916. 

3,658,607 . 

. 3,801,531 


Cuba. 


Statement of Exports and Stocks of Sugar, 1914-1915, 
1915-1916, AND 1916-1917. 

1914'15 1915 16. 1916 17. 

(Tons of 2,240 lbs.) Tons. Tons. Tons. 

Exports. 2,044,726 .. 2,541,422 .. 2,639,710 

Stocks. 388,633 .. 361,876 .. 232,901 

2,433,359 2,903,298 2,^72,m 

Local Consumption . 56,300 60,000 72,000 

Receipts at Ports to August 31st, 1917 . 2,489,659 .. 2,963,298 .. 2,944,611 

Havana^ Augnat SUfj 1917 J. G(7MA.— L. Mb 4 ER. 


United Kingdom. 


EXPORTS OF SUGAR. 


Month ending. Eight Months hnding 
August 81st. August sist. 


British Refined Sugars :— 

Refined and Candy . 

1916. 

Tons. 

272 .. 

1917. 

Tons. 

52 .. 

1916. 

Tons. 

3,966 .. 

1917. 

Tons. 

786 

Total. 

272 

62 

3,966 

786 

Forbxon and Colonial Sugars :— 





Refined and Candy . 

136 .. 

10 .. 

824 .. 

19 

' Unrefined ... 

1,919 .. 

99 .. 

8,133 .. 

612 

Various Mixed in Bond .. .. 

— .. 


— .. 

— 

Molasses .. .. . 

177 .. 

3 

804 .. 

20 

Total Xzports .. .. 

8,603 

483 

164 

8,726 

1,866 


Total Xzportf 











Sugar Market Report. 


The most important event in the sugar world since the issue of our last Report, dated 
8th May, 1917, has heen the action of the Washington Food Commission in taking charge 
of the purchase of laws for the American refiners, controlling the sale of refined sugars, 
and forbidding all speculative transactions in the New York terminal market. 

It has been decided that purchases of Cuban raws and American granulated made 
hitherto (for account of the United Kingdom, France, and Italy) by our own Royal Com¬ 
mission shall be effected through, and in conjunction with, the Washington Commission, 
two Rritish representatives having been appointed to proceed to America and confer with 
the Washington Bureau. 

Already, it is reported that Cuban producers have expressed their desire to agree upon 
reasonable terms for the sale of their new crop sugars; it is rumoured that contracts may 
be arranged on the basis of about 4 50 cents per lb. (say about 2Is. 3d. per cwt.) f.o.b. 
Cuba. A rigid control will be exercised over imports of Americitn granulated, and 
special licences must be sought for independent shipments. 

Estimates of the next Cuban crop are in circulation, ranging between 3,200,000 and 
3,500,000 tons as against about 3,060,000 tons for the campaign now concluding. 

Ample crops of sugar during the 1917-18 campaign are in prospect, and were it not 
for the imperative necessity of economising tonnage, the United Kingdom and the United 
States could doubtless contract supplies on a pre-war basis of quantity. 

A crisis has occurred in the Java market; heavy speculative purchases of the 1917-18 
crop (commencing in May, 1917) were encouraged at the close of last year by the success 
of earlier operations, but owing to the difficulties of lifting for export the rapidly accumu¬ 
lating production, several local ('hinose speculators became involved in financial difficulties 
and the mills were reluctantly forc,ed, in protection of their own interests, to take back a 
Targe proportion of their sales. A combination was formed of millownors and bankers to 
arrest the panicky tendency of the market, and this syndicate now controls the bulk of the 
remaining stocks and balance yet to be produced. 

The tonnage question, as affecting sbipinents to Europe, has been sufficiently serious 
for Java; but her difficulties are now added to by the requisitioning of British tonnage, 
hitherto employed in her trade to India ; shipments have been greatly delayed, and, for 
the time being, it is irnpossiblo to book freights for either near or distant deliveries to 
certain leading ports; it is believed, however, that these difficulties will be, at least 
partially, overcome at an early date, by the employment of Dutch tonnage. 

Cable advices from Java announced recently the purchase, for account of the Royal 
Commission, of some 150,000 tons 98 percent. Java browns at the equivalent of about 
13s. 6d. per cwt. f o.b., but there is neither official confirmation nor contradiction of this 
report. If correct, however, the price indicated shows a decline of about 1 s. 6d. per cwt. 
from the basis upon which business had been previously negotiated for account of other 
interests. 

H. H. Uanooix & Co, 

10 & 11, Mincing Lane, 

London, F.C. 3, 

3rd October, 1917. 
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Notes and Comments. 


Sug^ar Rationing at Home. 

No new features of the sugar regime in the United Kingdom have developed 
of late ; the sole point of interest has been the organization of the new system of 
sugar lationing. This has not been hurried, it being intended that the arrange¬ 
ment shall not come into force till the new year has dawned. This lengthy 
preparation has been rendered necessary not ^only on account of the vast amount 
of labour involved in tabulating and ticketing all the families in the land ; but it 
is fairly evident that this classification is meant to serve if need be for other 
rationing restrictions which the exigencies of the near future may dictate, aud it 
is desirable to give time to organize a system which may have to serve as the basis 
of others; for if the sugar rationing fails through faulty organization, all other 
subsequent steps in rationing are rendered similarly defective unless speedy reor¬ 
ganization is effected—practically an impossibility. On the other hand if the 
system when put into full swing proves a success, it will need comparatively little 
extra labour toap^y its machinery to the rationing of the population as regaids 
other foodstuffs, bread for example. TTiis explains why the documentary pre¬ 
liminaries which have seemed to some households unnecessarily detailed inquisi¬ 
tions have been insisted on by the authorities, even though it has given no end of 
trouble to the clerical staffs dealing with them on account of the inability of a 
surprising!5^ l*^rge percentage of the population to understand the proper manner 
of filling up the forms supplied to them. Thus an imaginaiy address given them 
as an example has been taken (very illogically it would have been thought) to be 
either the addi-ess to which the forms had to be sent or even the address which 
the applicant himself has to give as his own I As a consequence a large number 
of forms in some districts either went astray or were wrongly filled up; and the 
liberal time allowed the Rationing Committees to get their districts ticketed will 
probably prove none too long for enabling all the families to be registered, so that 
when the sugar supply is strictly rationed there shall be no large percentage of 
defaulters left outside the scheme whether from ignorance or by accident. 
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The Sugar Situation: Official American Report. 

The United States Food Administration issued at the end of September a 
report on the sugar situation, and on the steps they had taken and proposed to 
take to deal with it. The report is too long to reproduce m exten^o; but the 
following is a summary of its chief points. 

Sugar, they state, represents an entirely different problem for the Food 
Administration from almost any other commodity they have to handle, in view of 
the fact that about half the United States consunrption is imported. Cuban sugar 
is the dominating factor in the New York market, wliich in its turn governs the 
trend of prices for the domestic supplies from Louisiana, Uawaii, Porto Bico, and 
the domestic beet area. It is therefore the intention of the Food Administration 
to enter into negotiations with the Cuban Government and the Cuban planters to 
see whether a voluntary agreement cannot be reached fixing a price for Cuban 
sugar in New York that will he satisfactory to the Cuban producers, and at the 
same time ensure a fair price for the consumiikg public in the United States. It 
is hoped that negotiations will prove aucessfiil. 

In order to handle the situation and arrange for the distribution of the avail¬ 
able sugar in the world, an International Committee of five members has been 
formed, of whom two are the nominees of the Allied Governments, viz., Sir J. 
White Todd and Mr. John V. Ukakk, while the remaining three consist of 
Americans, being Messrs. Earl 1). Babst, President of the American Sugar 
Befining Company, and Mr. W. A. Jamieson, of Messrs. At buckle Brothers 
(neither of whom is interested in any way in the production of Cuban sugar), with 
Mr. George M. Bolph, Head of the Sugar Division of the Food Administration, 
as the Chairman. It will be the duty of this Commission to arrange for the 
purchase and distribution of all sugar, whether for the United States or the Allied 
countries. In addition, the three American members will servo as a sub¬ 
committee to handle and decide purely domestic questions with which the Allied 
members are not concerned. 

Conferences held in Washington and New York have resulted in a voluntary 
agreement for the duration of the war, whereby the tefiners undertake} not only to 
obtain their supplies of raw sugar under the direction of the International Sugar 
Committee, hut have also agreed to work on 'a stijnilated margin which has been 
fixed at 1'30 cents per lb. This figure has been arrived at by taking the aveioge 
margin for five years previous to and including 1014, aiul adding the increased 
cost of operation which the refiners must now face. But although the actual net 
margin of profit allowed the refiners is no more than the pre-vk%r basis, they will 
gain an advantage through their ability to run their plants at full capacity for 
nearly the entire year, due to the large increase iii export busine8.s which is now 
obtainable. 

The new system of co-operative buying between the refiners and those 
purchasing raw supplies for England, France, Italy, and Canada, with the 
resultant elimination of competitive buying, is expected to save consumers many 
millions of dollars, and to prevent the rapid fluctuations in prices which we have 
seen since the outbreak of the war in 1914. Consumers’ interests will be subjected 
only to the law of supply and demand. 

At an early date conferences will be held between the Committee and a large 
body of representatives of the Cuban planters either in Washington or New York, 
when the question of price for Cuban sugars will be gone into. But it is realized 
that the cost of producing sugar in Cuba has advanced greatly within the past 
three years, due to increasing cost of labour, of supplies, of freight rates, of bags, 
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Notes and Comments. 


and increased taxes; and it is realized to be essential that fair profits be allowed to 
all producers, in order that production be not discouraged. Increasing the produc¬ 
tion of sugar to-day is just as important, if not more so, than reducing the price 
to the consumer, since the European military requirements of this most important 
food product must be kept up. 

The report then refers to the recent introduction into Congress of ». proposal 
to eliminate the drawback on export, and records that it led foreign buyers to 
bid direct for Cuban sugars, and a violent speculation in the latter was started, 
with the result that the price advanced in a little over a month from 6*77 to 7*77 
cents. This speculation was only stopped when it was announced that the 
Food Administration had come to an arrangement with the domestic beet sugar 
producers to maintain a price not exceeding 7*25 cents for their production of this 
autumn. If this speculation in Cuban sugar had not been checked, it is not 
unreasonable to believe that sugar would have been selling wholenale to-day at 
prices ranging anywhere from 10 to 12 cents per lb. This point alone demonstrates 
conclusively the value to the United States of a domestic grown product. Aside 
from the Louisiana cane representing about one-third of the beet production, and 
combined with the beet representing a total production of a little over one million 
tons, there is no sugar that would be available in the United States if their coasts 
were blockaded by foreign powers, such as Germany’s now are. But this million 
tons of domestic production r(3pre8ent8 less than 26 per cent, of the consumption 
of the country. It is evident, therefore, that every encouragement should be 
given to this, “ one of our most important domestic industries.” 

Finally, it is stated that the Pacific coast refineries have notified the Food 
Administrator that they will join with the beet interests and keep the price of cane 
sugar in their half of the United States down to the 7*25 cents basis; but they 
declare that it will result in troinendous losses to their interests, as they will be 
selling their refined product on the basis of what the raws cost them. 

The Cuban Position. 

The above report shows what an important factor in the situation the Cuban 
crop now is. There was a time when Cubans were less favoured, and were forced 
by pressuie from the Htatos, and lack of stoiage in their island, to S(dl their crop 
at a figure which was below that of other raw sugars entering the United States 
market. Now the tables seemed turned with a vengeance, and the Cuban producer 
has the situation in his owui hands. Two circumstances there are, however, which 
should tend to bring along a reasonable solution of the price question. One 
is that Cuba is within the ranks of those countries which have ranged themselves 
against Germany, and she is sure to realize the importance of not iiiteifering with 
the flow of food supplies to the Allies who are actively engaged in the war. The 
other is that a large proportion of the Cuban producing interests are now owned 
and administered in the United States, and it is hardly likely that their proprietors 
will be less amenable to the pei suasions of the Food Administration than are the 
domestic sugar producers. But the Cubans will doubtless see to it that the |K)sition 
of Cuba as a leading sugar producer is recognized for good and all, and that after 
the war they have a freer hand in the disposal of their production than they have 
had in the past. 

The Extent of the American Control of Sugar. 

Some misunderstanding has arisen as to the extent of the American Food 
Administration’s control of sugar, owing to the fact that press reports generally 
have failed to define the geographical limits of operation, and it has been concluded 
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that the American Sugar Committee were becomiug responsible for the sugar 
supply to the Allies from all over the world. But as we suggested last month, 
they are not concerned with the supplies of sugar from the East, which will remain 
as heretofore within the sphere of the British Food Controller. Official pronounce¬ 
ments correcting this misconception have had to be issued on both sides of the 
Atlantic; in England the Royal Commission on the Sugar Supply point out that 
the functions of the American Sugar Coininittee of Five are strictly limited to the 
purchase on behalf of the Allies of the sugars required by them from Cuba and 
the United States of America. The purchase of sugars required by the Allies, 
including the United States, from markets other than those indicated will be 
undertaken by the Roj^al Commission, who, it is observed, represent not only the 
interests of the United Kingdom, but also certain of the Allies in Europe. The 
American Committee, moreover, are not concerned in any way with the allocation 
of the sugars they purchase for Europe, this task being left to the Royal Com¬ 
mission. 

The American Food Administration, on their part, announce that there is no 
truth in the statement that they are making efforts to send ships to Java to secure 
an increased supply of sugar for the United States. The American Government 
is not interested in Java sugars, as such sugar could not possibly arrive before the 
beginning of the new Cuban crop, which latter will ensure ample supplies for next 
year’s requirements. 

It is clear, then, that Java producers will have to look to British purchases to 
reduce their large accumulations of sugar, apart from what stocks they can send 
to the Japanese and Chinese markets. As for the Philippine sugar, the United 
States will naturally be responsible for any that maybe shipped for Allied account. 

Supplies and Renewals. 

The war has done the sugar industry generally a good turn in raising prices 
to a lucrative level; but some of the causes which have operated to produce this 
result are tending to hamper in increasing ratio the sugar producer ; and it may 
well be (if the war is prolonged over 1918) that the difficulties of carrying on 
on sugar estates will be great enough before long to affect the pioduction to 
a material extent. 

As matters stand at present, the scarcity of shipping, the high cost of freights, 
the prior claim of Governments on supplies of chemicals, the veto on exports of 
various kinds, the delay in getting export licences, the limited range and the cost 
of packing, whether wood or metal—all contribute to make it a slow and tedious 
if a possible task for sugar plantations in distant parts of the world to get renewals 
of machinery, implements, and chemicals. As regards packing, for example, the 
price of some chemicals, such as lime, even though higher than in pre-war days, 
is still a mere trifle compared to the cost of the metal containers in which it 
is sometimes a sine qud 'non that the substance shall be shipped; and it is getting 
a fortunate circumstance if one can obtain metal drums at all, while metal tanks 
are now quite unprocurable in the United Kingdom. If one endeavours to fall 
back on casks and barrels, the shipping companies as often as not advance 
a non 'possnmua. 

The necessity of getting licences to export goods or even to have them manu¬ 
factured within a reasonable time is no doubt inevitable in war time when the 
claims for war material are paramount. The result is, however, that when a mail 
order for goods has survived the submarine menace, and arrives at its destination 
after a tedious voyage, delay which may run to months occurs in getting the said 
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goods manufactured, and finally, when the shipment is effected very late in the 
day, it is quite on the cards that the consignment may after all find its last 
destination at the bottom of the sea, and a repeat order must be attempted. Such 
is the incidence of trade under the conditions of war which rule at present. 

The result is bound to be that some plantations will be held up for lack 
of supplies ; either implements for the harvest field, or chemicals for the factory, 
or spare parts for the milling or boiling plant, will fail to turn up in time for the 
cane season. Managers will have to make shift with existing supplies and stocks; 
but in the absence of chemicals the production of anything else than a very impure 
raw sugar will be rendered an impossibility. 

We have roughly stated the conditions which more or less rule in the United 
Kingdom after over three years of waging war against Germany. The United 
States has hitherto been free to pursue her trade vocations almost unmolested. 
But now on her entry into the war with a zest that leaves little or nothing to be 
desired, it is highly probable that sugar estates which look to that country 
for supplies will before long meet with the same difficulties of getting delivery. 
Stocks of all mateiials will speedily fall below their peace-time levels, and ships 
will be fewer and more costly in freight charges. 

However, the chief thing is to win the war, and put a stop to the German 
military aggression which has temporaril}^ destroyed the peaceful pursuits of the 
whole world in an insane attempt to secure national aggrandisement at the expense 
of weaker communities. For that reason all efforts must be concentrated on its 
accomplishment, and production must meanwhile be prepared to suffer. But 
production may as well make the most of the oppoitunities left it; and as regards 
the sugar industry, it must makeup its mind to an increasing scarcity of supplies, 
and must endeavour to take time by the forelock to an unprecedented extent. So 
those who are wise will order their needs sufficiently in advance that a delay of 
months even is of no moment; and they will husband their supplies and avoid all 
waste, so as to have the means to canyon, even if at a rostiictod rate, till the day 
when supply and transit are once more normal. And it must be remembered that 
the end of the war will not restore that condition in a day. Demobilization of 
military establishments, and the re-mobilization of trade activities and the 
restoration of lines of communication, will all take a considerable time to 
accomplish. 

French Sugar Properties recovered from the Enemy. 

The Syndicat dea Fahricanta de Sucre recently commissioned M. E. Saillabd 
and M. Barrois-Brame to undertake a tour of investigation in the sugar pro¬ 
ducing districts lately recovered from the enemy in France and repoi*t on the 
condition of the factories, plant, and fields. M. Saillard having likewise a 
similar mission to perform for the French Government, the deputation were 
afforded all necessary facilities for touring the districts concerned in a military 
motor car and were thus enabled to make a thorough investigation, including the 
taking of photographs. These gentlemen have now issued their report, and we 
give here a summary of the detailed account which recently appeared in the 
Journal dea Fahricanta de Sucre, 

In the territory liberated there exist—at all events the remains—of more 
than 40 sugar factories, not counting some others which while not in actual enemy 
occupation are yet still too near the battle line to be capable of investigation. Of 
these 22 are in the Somme Department, 15 being round Peronne, while seven are 
in the Aisne and six in the Pas de Calais. 
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It is pointed out that the restoration and reconstruction of the factories is 
intimately connected with the possibilities of once more cultivating the liberated 
fields. Thus in the zone lying between Arras on the north and Peronne on the 
south the territory is so devastated by shell fire and mine explosions, that the sub¬ 
soil has been brought to the surface and the old arable layer has disappeared. In 
addition there are no end of unexploded shells and bombs yet buried in the soil 
which would constitute a grave danger to agricultural operations. It will there¬ 
fore be difficult to l estore this region. 

In the Soissons district the fields have not been much damaged and could 
soon be put into cultivation again, if cultivators were available. Villages have 
been as a rule greatly damaged if not destroyed, while agricultural implements 
where they have been left behind are all in a more or less delapidated condition. 
The factories in this district are greatly damaged and are stripped as a rule of all 
their copper and bronze accessories and fittings, while their chimneys have been 
mostly mined. As a rule the only factories an 3 ^where which have escaped more 
or less complete destruction and stripping of valuable metal are those which were 
behind the farthest line of advance of the enemy in 1914, but within the zone of 
shell fire. 

In the environs of Arras the destruction of the terrain is also incomplete, and 
can soon be restored for cultivation ; but the only factories which are likely to be 
restarted with any expedition aie those which have not been within enemy posses¬ 
sion, but only been subject to fire. Those not so favoured have been more or less 
completely deslioj^ed. Generally speaking, the degree of destruction of any 
factory has been propoitional to the time it has been within the zone of enemy 
occupation and those which have been liberated since the battle of the Somme 
inauguruted the slow but steady British advance, have been the most completely 
destroyed. 

There have been suggestions in British papers that the ground recovered 
during the operations of the last 15 months is too devastated b}^ shell and mine 
explosions to be capable of cultivation for many a long year, and that it will need 
to be afforested. Much however depends on the nature of the subsoil, and it is 
clear from the above report that in some districts at all events the bringing of the 
subsoil to tlie surface will destroj^ for a long period the feriility of the land. On 
the other hand, it is suggested that the destruction of all woodland will increase 
the farming area, while the disturbance of the soil where not too great will 
increase its fertility. But if the present method of fighting b}^ making short 
advances after ver}^ heavy shelling is continued over the remaining beet areas still 
in the occupation of the enemy, it does not look as though any ordinar)* culti¬ 
vation would be possible there for a long while to come. And amongst these 
areas lie the eight largest beet sugar factories in France. 

Progress in the Philippines. 

Under Government influence there is a scheme in progress in the Philippine 
Islands to divorce the sugar manufacturing interests from the cane growing ones 
and enable the raw material of the factories to he produced by cane farmers. The 
Welch and Havemeyer interests which have been the owners of the cane lands so 
far are going out of the cane growing business and confining their future opera¬ 
tions to the manufacture of sugar. This scheme, according to an American con- 
temporaiy,^ is being inaugurated by the formation of a new corporation, authorized 
by Act of Legislature last May, which under the title of the Mindoro Sugar 
Company is to take over the holdings of the former Mindoro Company and the 
San Jo«»6 Estate, thus acquiring some 57,000 acres of land, which are to be 
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improved aad then resold to small holders in parcels not exceeding about 1000 
acres each. The Act further authorizes the Corporation to establish a system of 
irrigation for the entire tract. A period of 30 years is allowed for establishing it 
and for clearing, subdividing, and selling the estate. At the end of the period the 
irrigation system and any portion of the estate remaining unsold revert to the 
Philippine Government. Mr. GF.onaE H. Faibohild is the ruling spirit in the 
new venture. 

As the Corporation itself is forbidden to engage in agriculture, its interest will 
be confined to seeing that the estate is parcelled out to the greatest advantage, and 
sold to farmers who may be relied on to cultivate it regularly. The Filipinos are 
showing great eagerness to acquire portions of the estate, au4 if will tend to 
consolidate the agriculture of the country when the native population is given the 
opportunity to farm the land and at the same time learn the advantages of 
producing sugar at one modern central mill instead of each estate owner turning 
out his own crude product. This new form of co-operation between the native 
cultivators and the foreign factory owners should greatly strengthen the sugar 
industry of these islands, and place it on a more modern footing, such as has been 
done in Cuba where most of the cane is grown for the mills by small farmers. 

A Cheap Agricultural Motor. 

No more striking conversion to a iecognition of the justice of the Allies’cause 
against German}" has been recorded so far than that of Mr. Hknby J. Ford, the 
American millionaire motor car manufacturer. Early in the year he made the 
mistake, with a number of pacifists and peace cranks, of assuming that Germany 
could he talked into reason; and the abortive peace expedition of an American 
ship to Sweden was the result. But the trip opened his eyes to the reality 
of things ; and now we find him engaged in the task of making for the British 
Food Production Department some 600(1 Ford tractors at cost price, in the hope 
that, used under Government control, they may serve as a weapon to help the 
British farmer to co-operate with the Navy and Army in beating Germany. 

But it must not be supposed that the Food Production Department have 
accepted them as a gift horse, and therefore have not looked in the mouth. 
Actually their acceptance is the outcome of some expert tests carried out under 
the auspices of the Royal Agricultural Society of England. The judges included 
some of the leading authoiities in engineering and agi’iculture and agricultural 
engineering, and after an exhaustive practical trial (in which we assume other 
makes of tractor were investigated), they recommended last May that steps be 
taken to construct immediately as many of these Ford tractors as possible, so 
that the large amount of extra land which has to be brought under the plough in 
England might be expeditiously tilled. As the exigencies of war prevented these 
tractors from being made in England, as was at first intended, they have all been 
ordered from the Ford works in the United States. 

This particular tractor is pronounced by Lord Northcdiffk to be a miracle 
of mechanical ingenuity ; though no larger than an oi'dinary Ford car, it can be 
used either as a stationary engine, or to propel ploughs, mowing machines, reapers, 
and binders. Roughly speaking, it resembles one of the early racing motors, 
with a very long bonnet. It is low, steered by a wheel, and when pulling a set 
of disc harrows seems fairly to romp across the country. The engine is of 25 
H.P., and the machine is virtually fool-proof. It is started with petrol and 
driven by paraffin, and has a strong electric headlight so that it may just as easily 
plough by night as by day. And Mr. Ford hopes that one day when the war 
is over and things are normal this tractor may be sold to small farmers for less 
than £1001 
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VI. 

The Vicissitudes of the Beussels Convention. 

France has denounced the Brussels Convention. It was better to do so than 
to leave any uncertainty as to whether the Convention died a natural death at the 
outbreak of the war or not. We stated very distinctly our view at the time, that 
it could no longer exist. Now assurance has been made doubly sure, and the 
time has come to take a brief retrospect and survey of past events since the 
memorable International Conference at Brussels in 1901-2. 

One outstanding fact dominates the whole period of the life of the Convention, 
1903-14, namely, that the question whether a duty to countervail a bounty is or 
is not consistent with Free Trade has not yet, so far as party politicians are con¬ 
cerned, been settled. Every event in the fluctuating career of the Convention 
shows how persistently the party politician can stick to his erroneous dogma so 
long as it brings him popularity—and votes. As an abstract economic question 
the facts, arguments, and evidence are conclusively in favour of the principle of a 
countervailing duty. The Eeport of the Select Committee of 1879-80 makes a most 
categorical declaration that as bounties must gradually “drive the natural produc¬ 
tion out of competition’’ the “result to the consumer would be very mischievous. 
Hence it is of the utmost importance to the consumer that the natural sources of 
supply should not be destroyed.” 

Events proved the correctness of this forecast. Moreover, even the late Lokd 
Farree, the most energetic of all the opponents of the Convention, inadvertently 
furnished one of the strongest arguments in favour of that particular form of the 
defence of industry which the Convention carried out, when he wrote, in 1889, 
that ‘‘Above all, in all these [bounty-fed] countries, however much manufacture 
and export may have increased, there is great distress among the protected classes. 
Protection and bounties have produced their usual results—viz., an unnatural 
stimulus and large immediate profits, followed by a glut, collapse, and ruin.” The 
object of the Convention, so far as Great Britain was concerned, was to defend 
British sugar industries against the effects of glut, collapse, and ruin. 

Two more quotations may be given in support of the assertion made by Mr. 
Chamberlain in his famous speech in the House, in 1899, that “there is no 
justification whatever in the writings or speeches of any of the great Free Traders 
of the doctrine that countervailing duties are opposed to the principles of Free 
Trade.” In May, 1902, when sugar was a burning question, M. Yves Guyot, 
the famous French Free Trader, eminent economist and editor of the Siecle, read 
a paper before our Royal Statistical Society, exposing the vices of the bounty 
system. In conclusion he said that the President of the Sugar Conference at 
Brussels “stated clearly enough the importance of the work which the conference 
had done, nor did he exaggerate when he declared that the ‘ Convention is a work 
of international solidarity based on the most rational principles of economic 
science.’ He was also coiTect in describing it as a work of peace; for by 
denouncing the system of bounties the delegates condemned protection in its least 
justifiable form, that of aggression. The success of the sugar conference is the 
most important achievement of economic liberal policy in Europe since the signing 
of the Commercial Treaties of 1860.” 

Sir Robert Giffen, who was present on that occasion, made a startling and 
most welcome declaration— a very handsome recantation. He was another of the 
Board of Trade enthusiasts who did all he could to frustrate our efforts in defence 
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of British industries, especially in his evidence before the Select Committee of 
1879. ‘‘ He was not sure,** he said, ** that he would have taken the same line 

then if he had been able to look forward a quarter of a century and see what the 
result was to be of allowing these bounties to continue. People became wiser as 
time went on, and a good many of the assumptions which it was perhaps legiti¬ 
mate to make a quarter of a century ago had been falsified by events. But, having 
had a quarter of a century’s more experience, he was satisfied that these bounties 
must be treated as a great infraction of Free Trade, and that all the countries 
affected by them were quite entitled to take exceptional measures to put an end 
to them.” 

These references to the circumstances under which the Brussel Convention 
came into being are necessary in order presently to appreciate the strange and 
shameful—yes, shameful—conduct of the British Government, in 1907, which 
will constitute one of the main events in our retrospective survey of the life and 
death of the Convention. 

We pass to one or two interesting incidents during the birth of the Conven¬ 
tion. It was the violent action of the German and Austrian Cartels, in 1899- 
1903, which constituted the last straw and broke down the bounty system by its 
own weight. Tliere was a war of bounties, as one of the French Ministers 
described it. France piled up its bounties in order to beat Germany and Austria. 
Then those countries hit upon the happy idea of taking a leaf out of the Eussiau 
book. The Eussian Government regulated prices in such a way that the industry 
was perpetually stimulated to increase its production in order to enjo^' the high 
price in the home market, “ Let us do the same,” said the Austrian and German 
sugar industries, “ by a combination among ourselves, and raise prices in the 
home market to the extent of the heavy surtax.” A very difficult thing to do, 
but they did it; their Governments shut their eyes, prices rose about £8 a ton in 
the home markets, production increased by leaps and bounds, visible supplies 
became excessive, the world’s price fell £3 per ton below the cost of production, 
and the head of the German industry exhorted his brethren to go on over-producing 
in order to force down prices and crush competition. They would have succeeded 
if the Convention had not come to the rescue. It was then that the British 
opponents of the Convention, or some of them, l)egan to say “ you have convinced 
us now, but do not talk about countervailing duties, talk about Prohibition,”—a 
curious new idea of Free Trade. This is the reason why special permission was 
given to Great Britain in the Convention, to substitute Prohibition as an alterna¬ 
tive for a countervailing duty. The word “ duty” was too shocking for the free 
traders to accept, because without their favourite dogma, which says that Free 
Trade means " duty for revenue purposes only,” they were at sea without rudder 
or compass. They in their ignorance failed to see, as the present writer pointed 
out in an article written at the request of the editor of the Journal of the Eoyal 
Economic Society (March, 1904), that “ a bounty destroys free trade in the country 
which receives the bounty-fed commodity, liecause the producer of that commodity 
is at once placed in a position of favour as compared with his competitors who 
receive no bounty. The effect is exactly as if the bounty-fed sugar were admitted 
free and the other, receiving no bounty, were struck with a duty. To eliminate 
this inequality is the sole object of the countervailing duty. It is, in fact, a duty 
on bounties, not on sugar. It accepts the bounty for the benefit of the whole 
nation of taxpayers by putting it into the Treasury, and leaves the sugar to com¬ 
pete with all other sugar on equal terms. Therefore, under a system of counter¬ 
vailing duties we do no injustice to the bounty-fed producer, and we save the 
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consumer from the danger to his interests arising from the effect of bounties in 
discourwging and eventually destroying his natural sources of supply. None of 
these arguments can be used in favour of prohibition.*’ In our retrospect this is 
a most important point to make clear, because much of the opposition to the Con¬ 
vention, and much of the action of the British Government in 1907, was based on 
the imaginary grievance that our supplies of sugar were restricted by the action 
of the Convention in prohibiting the importation of Eussian sugar which enjoyed 
a heavy bounty. A countervailing duty would have admitted the Eussian sugar, 
just as the countervailing duty in the United States admitted hundreds of thousands 
of tons of German and Austrian sugar, to the great benefit of the American revenue 
and with no injury to the American consumer. It was the British free trader 
who insisted on prohibition—and then cried out, erroneously as it turned out, that 
the supply of sugar was being restricted. 

We pass on to the one weak point in the terms of the Convention. The 
energies of the delegates at the Conference were naturally concentrated on the 
fight against the new cartel bounties in Germany and Austria which were ruining 
not only outside competition, but even the competition of the bounty-giving 
States who sat round the table. The method of dealing with this new attack—one 
which we shall hear more of in the future—was evidently to limit the amount of 
the surtax, that is, the difference between the Excise duty and the Import duty, 
to a figure which would not admit of the successful operation of a cartel. In the 
natural anxiety to arrive at a successful agreement this reduction of the surtax 
did not go far enough. The British delegates were warned that the surtax about 
to be adopted would still admit of the creation of a caitel bounty, but their 
anxiety for victory was too strong for them, and they agreed to the compromise. 
The Internatimial Sugar Journal has, from time to time since then, pointed out the 
progress of the new Austrian cartel, and given the exact figures of the new 
Austrian cartel bounty arising from the present legal surtax. 

The only other important flaw in the Convention was the sudden and most 
gratuitous declaration of the Biitish delegates, apropos of nothing, not asked for 
by anyone, and received with smiles, that Great Britain would on no account 
dream of giving preference to sugar produced in her own colonies; and they 
undertook, there and then, to have their undertaking put on record in the Con¬ 
vention. Our sugar-producing colonies were surprised, because they had been 
given to understand—erroneously, of course—that no such thing would occur. 
In 1914, when the war broke out, the British Government—a most curious 
inversion of their virtuous promise to give no preference to their colonies—actually 
ordered our sugar-producing colony of Mauritius to supply the British market 
with sugar below the market price of the world, and much below the price which 
Mauritius was obtaining in the Indian market. Such are the vagaries of economic 
science as professed by the sham free trader. Mauritius is a sugar-producing 
country which, in spite of many cruel set-backs, has always kept pace to a certain 
extent with the scientific progress of the industiy and has, for many years, been 
producing a good class of white sugar direct from the cane juice, for which it gets 
good prices in the Indian market. The British Government wanted to get this 
sugar at a low price for the benefit of their dear friends the confectioners. 

But let us return to our history of the Convention. The first article of the 
Convention declares that the contracting parties undertake to suppress direct and 
indirect bounties on the production or exportation of sugar, and proceeds to define, 
as follows, some instances of the way in which such advantages may result from 
State legislation:— 
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fDirect bounties granted to exports. 

(6) Direct bounties granted to production. 

(c) Total or partial exemption from taxation granted for a part of the 

manufactured product. 

(d) Advantages derived from excess of yield. 

M Advantages derived from tbe exaggeration of the drawback. 

(/) Advantages derived from any surtax in excess of the rate fixed by 
Article III. 

Definition (/), inserted at the instance of the British delegates, was absolutely 
essential in order to meet the case of the cartel bounties. They proposed to define 
cartel bounties as “ advantages derived from any surtax,” but, in view of the 
critical state of the negotiations, accepted the limitation. The first article is 
therefore so far inconsistent that, though it declares the abolition of all bounties, 
it pennits any cartel bounty which may be obtained from the reduced surtax fixed 
by Ai'ticle III. The figure of this surtax was, of course, a great bone of contention, 
but was finally fixed at six francs per 100 kilogrammes, that is, 28. fid. per cwt. 

The direct bounties in Germany, France, Austria, and Holland came under 
definitions [a) and (/»). The bounties defined under (c), (rf), and (c) belong to one 
family, and are practically interdependent. Levying the duty on an estimated yield 
is probably followed hy the obtaining of a yield in excess of the estimate, and 
consequently by “ a total or partial exemption from taxation for a part of the 
manufactured product.” But this would not necessarily create a bounty unless 
the full amount of duty were returned in drawback on export. In that case the 
manufacturer can obtain the full dut}^ from the home consumer; but if it were 
not so, the exemption from taxation would merely operate as a reduction of duty 
to the consumer. Where the full drawback is returned on export, though the 
full duty has not been paid by the manufactuier, the drawback becomes an 
“ exaggerated ” one and the bounty is really the result of a combination of the 
cases defined in (c), (rf), and (e). 

The second article abolishes such bounties as these by prescribing excise 
supervision of factories and refineries, so that no duty shall be charged on the 
estimated yield, and therefore no drawback paid on exported sugar. Drawbacks 
will thus be abolished and the sugar for home consumption will pay the duty 
when delivered for that destination. 

The third article fixes the maximum surtax. 

The fourth article is the penal clause, the object of which is to give the con¬ 
tracting States security that they shall not in future have to compete with 
bounty-fed sugar. 

These are the salient points of the Convention: the decision to abolish all 
bounties ; the establishing of manufacturing and refining “ in bond”; the limita¬ 
tion of the surtax; and the security to the contracting Powers that bounty-fed 
sugar will no longer be tolerated in their respective territories. 

In our next article we shall show how those who opposed the abolition of the 
bounties, when they came into power, in 190fi, absolutely ignored the solemn 
guarantee entered into by their predecessors, a guarantee without which the 
foreign Governments would never have undertaken the abolition of their bounties. 
The foreign Governments abolished their bounties with every confidence in the 
good faith of the British Government—they suddenly found that that confidence 
was misplaced. ‘ 

G. Id. 

article was in tlie hands of the printer the Journal dee FabricanU de Sucre of 

Octolwr hiM ftp^ared, containing two important articles, one by Uie Editor on the 
^enunciation of the Convention, and uie other, on article by M. Yves Gcyot from the Journal 
M JSconomifiea (16th September, l»17), entitled, “The Sugar Question in 1917." We shall 
have occasion to refer to these in our concluaing article on tliis subject in the December 
number.—G. M. 
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Bagasse Furnaces. 

A Brief Study in essential Points of Design. 

By FRANK OOXON. 


Bagasse furnaces, like other equipment of the factory, have undergone many 
changes in design; yet there are few stations in the sugar factory that can 
compare with them as regards the manner in which such changes have been 
made, showing as they do complete opposites in their features, whilst, in many 
cases, almost equal results accrue. This is partly accounted for by the ignorance 
prevailing at one time of the principles of combustion of low-grade fuels, and 

partly by the absence of 
means to transmit suc¬ 
cessfully to the few recep¬ 
tive quarters, the valuable 
experience gained by the 
more progressive engi¬ 
neers who had the energy 
to study the questions 
carefully, with ability 
and power to carry out 
the requisite improve¬ 
ments. 

Fig. 1. One of the first con¬ 

siderations for the smooth running of the factory is generally accepted to be a 
regular supply of cane, yet equally as important is the regular supply of 
steam, for when this latter runs out, the consequences immediately assume 
a ratio towards one another analogous to that in the story of “ the house that 
Jack built.” 

There are four main conditions to be fulfilled if the Tnaximiim is to be obtained 
from the boiler house— 

(1) Complete combustion. 

(2) Minimization of radia¬ 

tion losses. 

(3) Prevention of air leak¬ 

age. 

(4) Regulation of air. 

And it is desired to show here 
the various methods and ideas 
adopted to fulfil the first condi¬ 
tion, incidentally producing a 
progressive increase of effi¬ 
ciency in the others. 

The diagrams reproduced 
here are representative of 
furnaces from actual practice 
and approximately one period; and being to scale, a study in turn will at once 
reveal how each engineer or designer considered he had overcome the diffi¬ 
culties experienced. 

Fig. 1 shows a very common form of furnace, and unquestionably the main 
troubles encountered are low furnace temperature and incomplete combustion. 
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Fig. 2 shows two ways adopted to overcome these ; first, extra or excess air is 
allowed to enter the furnace just pass the check wall with the idea of supplying 
oxygen to the distilled-off gases which have escaped complete combustion. This 
air, it will be noticed, is taken from the ashpit and also from the thin walls sur¬ 
rounding the furnace, both sources tending to impart an increase in temperature 
to this air supply. The practice, however, of taking air from the outer walla of 



the furnace and thereby cooling them is now abandoned by many, the value of 
incandescent brickwork being more thoroughly understood. 

Secondly, a chamber is provided where the gases have an opportunity to 
expand after leaving the narrow throat and a tendency to reverberate, the highly 



Fio. 4. 

heated brickwork together with this rolling action producing as near as possible 
complete combustion. 

Fig. S shows how clearly the troubles from incomplete combustion were 
understood, and this extraordinary arrangement had three main objects for 
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accomplishment—complete combustion, dry bagasse, and easy fire control, since 
the enonnous amount of hot brickwork at once took care of the gases distilled ofif 
when low furnace temperature occurred at periods. The overall efficiency for 
such a design with a poor grade fuel may be indisputable, but for modern milled 
bagasse it is doubtful whether such would be the case on account of the heavy 
radiation losses. 

Eig. If is quite a common form of furnace, demonstrating the advantages to 
be gained by the use of a combustion chamber and the passing of the gases over 
highly heated brickwork, in this case the long sloping arched roof. A further 
feature in design is the tapering throat compelling the gases to pass through at a 
highvelocityimme- 
diately expanding 
in the combustion 
chamber and thus 
reducing dust en- 
trainrneut to some 
degree. Such prac¬ 
tice as this latter, 
however, calls for 
extra chimney di aft 
and has a doubtful 
value, 

Eig. ,5, a fur¬ 
nace doing excel¬ 
lent woik, has two 
objects in addition to those 
already mentioned, one being 
radiation provontion, and the 
other, the legulation of the 
thickness of the fuel bed. It 
will be noticed that in addition 
to three thicknesses of 9-iii. 
walls, an air space is provided 
between the outer two thick¬ 
nesses, ai»d such a design if 
carefully built yields the maxi¬ 
mum ill furnace efficiency. 

The hanging arch or curtain 
just m front of the fuel inlet 
has a tendency to regulate the 
thickness of fuel bed as well as jirevent any flashing back of the flames on the 
feeding inlet; this feature being more fully developed, however, in some designs 
given later. 

Fig. 6 is known as the Burt furnace, a forced draft design which has yielded 
excellent results in the pa.st on bagasse of high moisture content. It is eminently 
suitable for deep fires and taking extraneous fuel in the manner of logs, etc., 
where such have to be used, having a record of being able to bum anything. 

Eig. 7 is another type of flat-bar grate demonstrating the value of an even 
and as far as possible automatic feed. The fuel bed, it will be noticed, is of 
pyramid shape, although this is not what is known as the pyramid furnace, and is 
kept up by the specially shaped feeding spout which feeds in only sufficient to 
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replace that burnt and works automatically. This design has been successfully 
worked, but is generally now being abandoned for more modern ideas. 

Figf. 8 shows a remarkable change by evolution. This furnace is exclusively 
used in Java and Hawaii, the leading countries in the production of dry bagasse. 
First is noticed the complete absence of any deEnite combustion chamber, and, 
secondly, the attempt made to throw back over the fuel bed all the hottest gases 
generated by the lower part of the fire. 

It is now well-established practice that this throwing back of the hottest 
gases gives a more thorough mixing of the products of combustion and eliminates 

the troubles exper¬ 
ienced when the 
gases and air are 
allowed to get away 
in parallel streams, 
as in Fig. 1, The 
returning arch 
forms part of the 
main setting but 
can be seen more 
clearly in Fig. 10, 
whilst its complete 
absence and utility 
will be obvious 
upon reference to 
Fig. 1. 

Another important feature is the development of the arch or curtain wall over 
the feed inlet. Here it will be noticed that the fuel slides down a neck of brick¬ 
work having a flat firebnck bottom, and arched top of tapering section which pro¬ 
duces a conditioning effect on the fuel before reaching the burning zone, thus 
regulating the thickness of the fuel bed. The shape of the throat leading from the 
furnace to the boiler flues is of interest, containing a square or right-angled inset 





on the upper surface. This will have a tendency to produce a reverberatory 
motion to the gases and excess air, ensuring a better mixing of any unburnt pro¬ 
ducts escaping from the furnace proper. 

Such a furnace would only be successful when burning bagasse of as low a 
water content as 45 per cent, and under, complete failure resulting on fuels over 
this content unless they are very coarse. The extremely short distance from the 
fuel to boiler allows no space in which to rectify the incompleteness of combustion, 
consequently only dry fuel which yields short flames can be satisfactorily burnt. 
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Another noticeable feature that may be mentioned here, but is dealt with 
more fully later, is the absence of the usual air space between the bottom of the 
fire-bars and ash grate. The ash bars, it will be noticed, completely close up 
here, clinkering being accomplished by pulling up the ash bars, which are arranged 
in suitable sections for easy removal by sliding. This design is practically that 
adopted by the Java Experimental Station. Many of them are to be found with 
access arranged at ^, and a tunnel built to take the clinker away from this side. 

Fig. 9 illustrates a type of furnace designed to give varying angles of grate, 

thus regulating the depth of 
fuel bed and the consequential 
cubic capacity of the furnace 
to deal with various qualities 
of fuel. 

The clinkering removable 
ash bar is also noticed here, but 
a more important feature is the 
right-angle flow of the products 
of combustion. Wliereas in 
Fig. 8 the fuel bed and throat 
form a T, in the furnace now 
under consideration they form 
a right angle and thus compel 
the hot gases from the lower 
burning zone to travel right 
over the entering fuel. En¬ 
trainment is prevented by reason of the throat being continued up at an angle 
and by the absence of a combustion chamber, or similiar devised place at a 
level lower than the throat. Trouble may be experienced in certain cases where 
poor draft occurs through the flames being forced up into the feeding hopper. 

Fig. 10 shows an American furnace of the forced draft type, which recognizes 
the point that hot brickwork being swept by the gases is an essential of first-class 
combustion eflBciency. In this case the lower part of the combustion chamber is 
specially shaped to direct the 
gases. The type has serious 
disadvantages in that dust en- 
trainmen t m ay close up the cham - 
her to a considerable extent, 
and it is doubtful whether a 
square bottom of liberal depth 
would not give equal results. 

Fig. ii is representative of 
a good all-round furnace design 
embodying most of the most 
desirable features. Three points 
of interest require mentioning, however: first, the doubt in the designer’s mind 
regarding the utility of the moving ash bars, as mentioned in the foregoing; 
Becondl 5 % the large area allowed for accumulation of dust in the combustion 
chamber, a point mentioned later; and thirdly, the path of the gases, which it 
will be noticed have now a Z shape to traverse. In this latter respect advantage 
has been taken of the hottest gases being doubled back by the arch; they are 
then made to traverse past the long sloping arch, and finally get mixed in the 
combustion space. 





Bagasse Furnaces* 


Fig. 12 2 i modifloatioii of Fig. 5, but much inferior in efficiency. Although 
the gases are thrown back somewhat, there is still a possibility of large Tolumes 
getting away in parallel lines to the boiler and being inconjpletely combust. For 
good quality bagasse of l<iw water content fair results could be expected by reason 
of the contour of the roof. But the interposing of a chamber where advantage 
could be taken of the radiant heat would make this design more satisfactory. 

Summary ,—In reviewing the foregoing designs and many others to be found, 
not shown here, the writer suggests that for poor fuel the flat grate with high 
crown similar to Fig. 6 will give excellent results. 

For fuel of 45 to 60 per cent, water content Fig. 11 can be taken as the best 

design, whilst better 
qualities can be satis- 
factorily burnt in fur¬ 
naces similar to Figs. 
8 or 12, 

The necessity for 
combustion chambers 
or extra walls present¬ 
ing highly incandes¬ 
cent surfaces to the 
furnace gases before 
being delivered to the 
boiler cannot be too 
freely mentioned in combination with the use of a doubling back arch. 

Care should be taken also to see that the gases do not impinge directly on to 
brickwork once they reach their highest temperature, that is in the combustion 
chamber. A considerable amount of heat is wasted by presenting a direct right- 
angle or Z path to these gases which impinge on the corners and give out the 
major portion of their heat to be radiated away through either the ground or 
atmosphere. 

The advantage of the 
groat depth of combustion 
chamber in Fig. 11 will 
be very noticeable in this 
respect, likewise of that 
in Fig. G. 

Radiation losses ,—The 
losses from radiation are 
often estimated at as high 
an average as 10 per cent, 
of the total heat avail¬ 
able, yet very little is 
done with respect to their 
reduction. Not only 

would this 10 per cent, be reduced but conditions generally would be very much 
improved by the transference of this heat to the gases, so as to yield higher 
furnace temperatures. 

Only two of many cases that have come under the writer’s notice show distinct 
ideas with regard to this. One is the building of a further 9 in. wall outside the 
usual IS in. waU and allowing a dead airspace between, some 2 to 3 in. in thickness, 
as shown in Fig. 5. 




601 


33 



The International Sugar Journal. 


This practice has its advantages and also objections, the chief of the latter 
being that the condition of the main walls cannot easily be ascertained by inspec¬ 
tion. The adoption of this idea has however in the case of one type of boiler 
brought in considerable business; here the successful work in the boiler-house 
has been attributed to the boiler itself, but quite erroneously so, since it is the 
furnace which has proved its efficiency. 

Thick walls of a greater depth than 18 in. are rare, yet the heat radiating 
from the surface is at once apparent and various means have been adopted to con¬ 
serve this heat rather than to use thicker walls. The two most notable are 
painting with a mixture of tar and ashes, and the casing in of the brickwork with 
sheet steel and asbestos lining. 

Steel casings, at one time considered a luxury, are now being seriously 
employed and are likely to become a usual feature of good boiler-house equipment, 
once the novelty has worn off. It might be suggested, however, that the boilers 
already fitted with this protection could have had the cost more advantageously 
laid out in better and more efficient furnace design, yet the conservation of this 
heat to the better working through higher furnace temperatures may hiw^e more 
than proved its value. 

Air leakage, —Air leakage is now accepted as one of the causes of the most 
serious losses in poor furnace work. Cracks in the brickwork, badly fitting fur¬ 
nace ironwork and doors, plate dampers with their large slots, uneven feeding 
and absence of good control, all tend to allow excess air to enter the setting at one 
point or another and so bring down the effective work done as well as having a 
chilling effect on the furnace. 

It is remarkable when going over a setting, to find the numerous points where 
heavy infiltration of air occurs, and when everything has been done to minimize 
the leakage to the lowest possible degree to note how sensitive the regulation and 
control of the fire becomes. 

The use of the steel casings mentioned in the foregoing has for its dual object 
the prevention of air leakage and radiation losses. 

Air regulation .—Given good conditions regarding air leakage, simple damper 
regulation or fire-bar manipulation becomes a very sensitive and easy operation, 
the use of ash-pit door control being rendered obsolete. 

In conclusion, it may be said that no attempt has been made to deal with the 
proportions of the furnaces, grate areas, and fire bar design ; what was intended 
and hoped to accomplish was a short description of the many styles of furnaces 
found in practice showing the various stages of evolution undergone in the 
adoption of the various features now considered modern practice. 

It is reported that seven thousand sacks of Uussian sugar beet seed, valued at more 
than $200,000, have reached California via Vancouver; they came from the Black Sea 
district. 

The longest drought experienced in the Hawaiian Islands for 48 years was still 
unbroken in the middle of September, and was seriously delaying the grinding work on 
some of the plantations. Even the ordinarily rainy districts on tho windward side of 
Hawaii are affected, and in Maui the prospects for next year’s crops are threatened. 

The scarcity of sugar temporarily ruling in the United States is shown by the report 
that under an arrangement with the British Commission, 23,000 tons of sugar stored in 
New York awaiting shipment have been aUowed to go on the American market in order 
to relieve the scarcity in the eastern part of the United States. The consignment is to be 
replaced when the new crop of sugar arrives. 
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The Economic Limit of Saturation. 

B7 NOEL DESRR. 


A number of years ago I published an article on this subject; since then I 
haye developed the idea in a much simpler form, as the following will show. 

Let there be unit quantity of juice in a bagasse so treated that there is an 
exact balance between the steam afforded by the bagasse and the needs of the 
factory; to this bagasse let w water be added, and let the bagasse be again 

w 

crushed to its original content of water; then j ^ " parts of the original juice 


is obtained. 


If water be added in two successive operations 




of juice are extracted, and if a system of single compound saturation be used 
with all the water added in front of the last mill, and the dilute juice returned to 

K) -L 

the penultimate mill, we obtain by the use of w water ^ ^ ^ w* 

original juice. (The development of the formulae to obtain these results is given 
in a preceding article.)* 


Let the juice contain 8 sugar of which p per cent, is recovered in the 
subsequent operations; let the value of sugar be v, and let the efficiency of the 
added water be e ; denote any one of the above expressions by F, and then the 
value of the sugar bagged is spveF or, shortly, a F where a = apve. 

The expense to be charged against this is the cost of evaporating the added 
water, w, in which is to be included not only the cost of fuel, but interest on 
capital required for larger heating surface, etc.; these expenses may not 
unreasonably be considered as a lineal function of w. Hence the profits of 
saturation are given by the expression nF — bw^ where b is the cost of evaporating 
a unit of water ; the economic limit will be reached when aF — 6ti; is a maximum. 


Before going any further, some actual values may be given to a, p, v, and e. 
The extreme values of s may be taken as 10 per cent, and 16 per cent., of p as 
70 per cent, to 85 per cent., of v as from 830 to 800 per ton, and c will be 
taken as 50 per cent. The lowest value of spve will then be 0*10 X 0*70 X 30 X 
0*50 = 81.05, and its highest will be 0*16 X 0*85 X 60 X 0*60 == 84.08. These 
values are expressed per ton of juice in the bagasse. 


The cost of coal or its equivalent in other fuel at the furnace mouth will lie 
between 8^ <^ud 81^ per ton, and allowing 8 lbs. of steam per lb. of coal and 
quadruple effect evaporation, a cost of 10 cents to 30 cents per ton of added water 
is found. Ill the case, then, of single saturation with the lowest values of 
By py and Vy and the highest value of coal, the economic limit will be found by 


determining for what value of w the expression 1 '05 X ^ — O'3 m; is a 

maximum ; in the case of compound saturation, the highest values of a, v, and p, 
and the cheapest coal, the economic limit will be found by determining for what 

tf; + in* 


value of w the expression If'OS X 


O'l w reaches a maximum. 


i 4* ^ 

These problems can be solved by the use of the calculus, but a much better 
representation is given by the use of graphs, and nine such are given here ; 


1 1,SJ.y September, 1917, page 401. 
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A^, B^y and C^ are the graphs of the expressions 

w w A- “f* 

^ X rpb - »«. and 4 X j ^ - i - 01 tv 

respectively, and are intended to represent the most favourable conditions. 

w ty 4- 

A^y B^y and (7, are the graphs of ;? X w of ^ X ^ ,|« 

W - 4 - w* 

and of X j - - — 0‘2 Wy and are meant to represent average conditions, 

w 

-4 3 , B^y and are the graphs of jqp 

, ^ w A" 
and of —- 


. w _ 

O'S Wy of " I — O'3 Wy 


i + t<; + 


-0 3 Wy and are designed to represent unfavourable conditions. 


The abscissae in the graphs represent values of w expressed as added water 
per cent, on cane and the ordinates represent the profits due to the added water as 
cents per ton of cane. In making the calculation in order to avoid excessive 



figuring the cane was taken as having 10 per cent, of fibre and the bagasse 50 per 
cent, of fibre, so that from 100 tons of cane there result 20 tons of bagasse and 10 
tons of original juice ; further, it is also assumed that the factory is balanced as 
regards extra fuel when dry crushing is practised, so that all the added water has 
to be evaporated with extra fuel. 

Inspection of the graphs shows how variant must be the policy pursued by the 
factory executive to obtain the maximum profit. In extreme cases the addition 
of water may barely pay, in others as much as 40 per cent, may be advantageously 
used. It is also especially to be noted that all the graphs have a “flat^’ and not 
a **peaked” maximum, that is to say there is a region over which the maximum 
profits are sensibly constant with considerable variation in the quantity of water 
added, and it should not be without the limits of technical skill in combination 
with executive ability to determine in each case where this region lies with regard 
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to the machinery as it exists in any one factory and with reference to the value of 
sugar and the cost of fuel. Difficulties which arise, and which are very hard to 
treat of are:— 

1. It is difficult to determine the exact point at which the use of extra fuel 
becomes necessary. 

2. The use of extra fuel is a function not only of the added water but is also 
controlled by the quantity of cane supplied in relation to the capacity of the 
factory. 

3. A quantity of water indicated as economical at the time of operating may 
be the reverse when the sugar comes to be sold, and with a rise in the price of 
sugar the opposite may happen. 


Notes on American Sugar Production. 

From our American Correspondent. 


The past two months have seen the machinery of food administration set up 
and put into working order over here. Sugar has received a good share of 
attention, and the plans for handling the sugar situation have been worked out 
with more completeness than those referring to any other commodity except 
possibly wheat. 

It was about the middle of August that Herbert Hoover received his 
appointment as Food Administrator. One of his first acts was to create a Sugar 
Bureau, and to appoint as its Director George M. Rolph, General Manager of 
the California and Hawaiian Sugar Refining Company of San Francisco, a sugar 
man of broad experience both in production and in refining. In the brief space 
of time that has elapsed since then, Messrs. Hoover and Rolph have made more 
epoch-making events happen in the sugar industry than ever before took place 
within the same length of time. 

When Mr. Hoover took his new post the price of sugar was advancing 
rapidly in this market. It had become evident that the Cuban crop would amount 
to little, if anything, above 3,000,000 tons, and that only about 200,000 tons of 
this remained unsold, leaving a theoretical shortage of nearly 200,000 for the 
requirements of the American market from that time to the end of the year, when 
new crop cane sugars would be available in quantity. The refiners bad large 
export orders on their books ; the neutral nations were clamouring for sugar, and 
the prospect pointed to a very great appreciation of prices under these conditions. 

Mr, Hoover attacked this situation with promptness and decision. His first 
step was to ask the suspension of future trading on the New York Sugar Exchange 
in order to forestall the possibility of an inflation of prices through speculative 
activities. The officers of the Exchange promptly complied with this request and 
future dealings came to an end on August 16th, probably for the period of the 
war. 

The next act was the formation of a committee whose members agreed to find 
sugar to meet the needs of the American Army and Navy in such quantities and 
at such prices as the Government might decide. Through the work of this com¬ 
mittee, beet sugar grown in Oalifornia is now going to France to supply American 
troops there, the first time in the history of this industry that its product has been 
shipped outside the country. 
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A conference of beet sugar producers was called at Washington at which the 
representatives of this industry agreed to market this year’s crop on the basis of 
7*25 cents a lb. at seaboard points and at this price plus freight charges at interior 
points. This represented a voluntary reduction of a cent and three-quarters a lb. 
below the top price at which sugar had been selling. Moreover, the beet sugar 
men undertook to supply the sugar requirements of the entire country west of 
Chicago and St. Louis during the remainder of the year. A committee on distri¬ 
bution has been appointed to see that this sugar is equitably distributed and to 
pro-rate freight charges among the various producers. 

At the present time, therefore, the anomaly is presented of two distinct price 
levels for sugar, one of 7*25 cents for beet sugar and Hawaiian cane in the Western 
States, and one of 8*35 cents for Cuban cane along the Atlantic seaboard. 

A similar agreement has been made with the refiners limiting the margin on 
which they operate, and it is expected that Cuban producers will join in this 
movement and will accept a base price of 4*50 cents or thereabouts for 96® test 
sugar in Cuba. 

One effective step has been the elimination of competition between the United 
States and its Allies in the purchase of sugar through the creation of an Inter¬ 
national Sugar Commission, which is to do all the buying of foreign-grown sugar. 
The two British members of this Commission, Sir Joseph White Todd and John 
Bamsey Drake, are expected to arrive here within the next few days to take up 
their duties. This co-operative action, together with the embargoing of sugar 
exports, will place the United States and its Allies in a commanding position to 
obtain adequate supplies of sugar to meet all ordinary requirements during the 
coming year. Alreadj^ out of the scanty supply available, arrangements have 
been made to send an additional 100,000 tons to France. 

This very satisfactory handling of what threatened to be a serious situation 
has been made possible by the voluntary action of American sugar producers in 
agreeing to limit prices and to co-operate with the Food Administration in the 
distribution of their crop. It should result in a very great saving to consumers 
on both sides of the Atlantic and prevent any fuither serious shortage during the 
coining year, providing adequate transportation facilities can be made available. 

New York, October 18th. 

The “Norit" Process of Refining as applied 
to a Beet Sugar Factory. 

By W. HUGH OIPFABD. 

Owing to the war the Dutch sugar refiners in Amsterdam are unable to 
import raw sugar, so the Dutch Government only allows a certain percentage of 
raw sugar to be refined in the beet sugar factories. Consequently at the end of the 
1916-1917 campaign only the percentage of raw sugar allowed by the Government 
was converted into refined white sugar. The balance was made into white non- 
refined sugar ; and at two of the factories the Norit Process was installed and 
operated with success. The following is a description of the modm operandi 
employed at one of these establishments. 

Eaw sugar is emptied into a tank where it is stirred and mixed with syrup 
from centrifugal A,^ In this tank “blue” is added, a solution of “blue” being 

^ Centrlfagals JL, B, and C, denote respectively the centrifugals for first, second, and 

third product sugar. 
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made by dissolTing 100 grms. of **blue” in 10 litres of water, and 5 litres of this 
solution are used to eveiy 20 sacks of raw sugar (each sack weighs 100 kg.). It 
is mixed for about ten minutes and then goes straight down to centrifugal A» 
The sugar is washed with steam in the centrifugal and then carried to coolers, 
from whence it is conveyed to a sort of winnowing machine which separates the 
lumps from the sugar. Thus only one quality is produced, i.e., unrefined sugar. 

Next the syrup from centrifugal A is pumped to tanks from whence it is 
drawn as required for the second product vacuum pans. The massecuite from 
these pans goes through the usual process until it leaves the centrifugal B as 
second product sugar and syrup. The syrup is cooked in vacuum pans and from 
the centrifugal 0 is produced molasses and third product sugar. 

The second and third product sugars are dissolved in water and led away to 
strainers where the sugar sweepings and lumps from all the three product sugars 
are melted down and strained. This solution of sugar is then run straight to the 
Norit tanks. Here it is necessary to leave the sugar and explain the preparation 
of the Norit. 

There are in all seven tanks, A, (7, />, F, and G, 

Tank Z>, or the Norit preparation tank, is a round one with an opening on the 
top connected to a trough in which there is a worm gearing to bring along the 
Norit solution. There is also on the top an observation man-hole. A pipe with 
a valve supplies the cold water with which the Norit is mixed. A shaft, to which 
are attached several arms, stirs the mixture. At the bottom is an outlet pipe 
connected to a pump in order to feed the tanks into which the sugar solution is 
run. Tanks E and F^ called the soda tanks, are similarly constructed, but have 
a copper coil of piping through which steam is passed. Instead of a pipe leading 
away at the bottom to the sugar tanks, there is one leading to a pump which 
pumps the Norit “ solution ” to filter-presses No. 1,* 

Tank O (or the hydrochloric acid tank) is made of wood and has exactly the 
same fittings as tanks E and F, 

The tanks A, By and C (or juice tanks), where the Norit “solution” is 
mixed with the juice, are constructed as follows:— 

They are also round tanks with a revolving shaft down the centre, to 
which arms are attached in order to stir the solution. A copper coil through which 
the steam passes runs round on the inside. At the bottom is an outlet connected 
to a branch pipe, one paii; of which carries the juice away from the tank, and the 
other part brings it to the tank from the strainers. At the top is a pipe from the 
Norit pump beyond tank 2), and an observation man-hole. At the side there is a 
tap for taking samples. Their capacity is about 40 hectolitres each. To all these 
tanks, Ay By C, Z), Fy and Oy there is an exhaust pipe to carry the steam and 
other gases outside the factory. 

Some 80 kg. of fresh Norit to every 40 hectolitres of cold water is emptied into 
tank Z>. It is stirred for a short time and samples are taken in order to test the 
strength of the admixture. It should be of 25 per cent, strength, and 1 litre of 
the liquid should weigh 1086*4 gnus. Three heotolitres of the liquid are neces* 
sary to every 40 heotolitres of sugar solution in tanks A, By and C, These 
3 hectolitres are pumped into tank A, By or C, according as to which is then in 
use. The mixture is stirred for about 20 minutes and brought to a temperature 
of 90^ 0. It then has 2 or 3 litres of phosphoric acid added to it in order to keep 
it slightly acid. The solution of phosphoric acid is made by dissolving 50 kg. of 

1 Filter-presses No. 1 and No. 2 denote respectively filter-presses for the clean Norit 

and the juice. 
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Buperphosphate of lime in 3 to 4 hectolitres of water, and after boiling the whole 
is allowed to stand for about 12 hours. Then it is drawn off as required but 
always from the surface of the solution. 

The sugar and Norit mixture are pumped to filter-presses No. 2 where the 
juice is freed of the Norit. As the quantity of Norit (2 per cent, dry Norit) in 
the juice mixture is so small, it is only necessary to clean the filters about every 
12 hours. The juice is then pumped away to ordinary filters. 

After about 12 hours of use, clean water is pumped through the filter-presses 
No. 2 in the opposite direction until the water coining out only contains about 
0*01 per cent, of sugar. This water is run to tank By where it is treated in the 
usual way with Norit and is run into the juice. 

It is then necessary to open out the filter-presses No. 2 and remove the 
deposited Norit from off the canvas filters. This sediment falls down into a 
trough fitted with a worm transporter gear and is carried to tanks E and F (soda 
tanks). Here it is treated with water, and 12 kg. of soda to each filter-press 
(about 600 kg. of Norit) is added. This solution is boiled for one hour and kept 
stirred all the time. 

The object of adding this soda is to regenerate the used Norit by destroying 
the organic matter absorbed by the Norit from the sugar solution. The destroyed 
organic matter is soluble in the strong soda solutions used, and such solutions 
with the organic matter in them are removed from the Norit by filtering the 
mixture of Norit and soda, and by washing the Norit free of soda in the presses 
with hot water. So the contents of tanks E and F are pumped to filter-presses 
No. 1. As soon as the tanks are empty, the man-in-charge of the filter-presses 
knows that all the Norit has been deposited on the filter cloths, so he turns on the 
water which is run through for about four hours. This removes all impurities. 
The press is then opened and the Norit transferred to tank /?. 

Each time that filter-presses No. 1 are opened, a sample is taken and tested 
for ash; fresh Norit contains about 6 per cent, ash, and when in use it absorbs 
ash from the juice; so when the ash content has risen to 12 per cent., it is 
necessary to revivify the Norit. 

So instead of it being run, after the juice next passes through it, to tanks 
E and F, it is run to tank 0 or the hydrochloric acid tank. The hydrochloric acid 
is of 27 per cent, solution, and about 20 litres per filter-press are added. It is 
boiled with the acid for about one hour, and afterwards pumped to filter-presses 
No. 1, where it is washed with pure water in the same way as for soda. From 
the filter-press No. 1 it is run into tank /). Fresh Norit is added as required to 
keep up the necessary quantity. 

After the juice (which is very nearly colourless) has passed through the 
ordinary filters, it is run to tanks to await boiling in the vacuum pans. In these 
latter it takes about an hour to boil to string proof, and when that stage is reached 
a solution of “ blue” (the samc^as previously used) is added. Three hours in all 
is usually enough time to produce a massecuite. This is then worked up and 
passed on to centrifugal D (a centrifugal used only for refined sugar), where it is 
washed with steam. The sugar is carried to coolers and then sieves, where 
three sorts of sugar are produced—coarse, middle, and fine. The lumps are 
dissolved as previously described. The syrup from the centrifugal D is used in 
the white sugar vacuum pans until too dark, and is then boiled with the second 
product sugar. 
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When this process is in thorough working order it is sometimes possible to 
reduce the 2 per cent, amount of dry Norit down to 1 *8 per cent. 

I cannot close this description without expressing my gratitude to Dr. Fleoke, 
of Dinteloord, North Brabant, for granting me facilities to study the process. 


Stripping Sugar Cane by Hand before Planting. 

By ARTHUK H. ROSENFELD. 

Early in 1915 the writer published in this Journal* a description of a series of 
experiments made to determine whether or not it is beneficial to stiip sugar cane 
by hand before planting it, and arrived at the conclusion that no benefit was 
obtained. It was pointed out in that article that the experiment was initiated on 
account of two distinct and theoretically well warranted opinions on the matter. 
On the one side it would appear that, given the parchment-like nature of a dry 
cane-leaf, it would be much easier for the young shoots to reach the surface of 
tlie ground if they did not have to find openings in this leaf sheath before going 
upwards. On the other hand, many cane men maintain a decided usefulness for 
the leaf covering as a preserver of moisture around the eye. 

Although, as pointed out above, the plats planted with cane stripped by 
hand gave, both as plant cane and first-year ratoons, practically the same results 
as those planted with the usual plant cane of the country, it was resolved to start 
another series of the experiments in the Tucum^n Sugar Experiment Station, 
planting them in 1914. 

As regards method of plantation, cultivation, etc., they were essentially the 
same in this series as in the first series already described in the International 
Sugar Journal.^ I am indebted to Dr. W, E. Cross, the present Director of the 
Tucum^n Sugar Experiment Station, for furnishing me with the data of the 1916 
crop :— 

Table op Yields. 


Ftrst Senes. 

Yield of Cane In kgs. per hectare. 

Year and Age ot Cane Uustripped Cane. Stripped Cane. 

1912— Plant. 29,066 .... 29,416 

1913— First-year ratoon 47,104 .... 46,286 

Second Series. 

1916—Plant. 16,333 .... 17,600 

1916—First-year ratoon 22,200 .... 22,800 

Average . 28,426 .... 29,026 

Equal to per acre. 26,310 lbs. 25,853 lbs. 

or IP3 long tons ..., 11*6 long tons 


As will be seen from this table, the second series of experiments has shown a 
slight increase in yield for the cane stripped by hand before planting, but the 
yield is so small that it would hardly pay the expenses of stripping the cane by 
hand, and is certainly not sufficient to offer very much promise for this process. 
The average results of these four crops would lead us to the oonclusion that there 
would be no commercial advantage in adopting this system—at least under 
Tuoum6n conditions. 


I pp. 183-184. »JMd. 
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Formulae expressing the Efficiency of Milling. ‘ 

By L. rOTTQXTBRBAUX DC FROBSBVIt.LB. 


In place of comparing the working of the mill by Lely’s formula, which, 
indeed, gives nothing very precise, I have tried to establish one indicating, not 
the ratio of the normal juice lost in the bagasse per 100 of fibre, as Lely’s does, 
but the ratio between the normal juice lost in the bagasse per cent, of the total 
juice contained in the cane. As the result, I have established the following two 
formulae, which, though starting from different data, each give the same result:— 

( 1 ) 

_ 100 X sugar in bagasse, pe r cent, cane 

Sugar, per cent, dilute total pure juice 

juice (weight) .. in cane ^ i 

-^- i6b~^ ^ - Too - ^ (100-|-dilution, per cent, normal vesou) 

( 2 ) 

100 X sugar in bagasse, per cent, ca ne X normal juice, per cent, cane 
sugar normal juice, per cent, cane (100 — fibre, per cent, cane) 

Using indifferently one or other of these formulae, I found that Factory 
No. 16 (Mutual Control No. 5, 1914 crop) was the one losing the least normal 
juice in the bagasse, namely, 6*62 per cent., whereas Factory No. 5 lost 11*6 per 
cent., as is shown in the table given below. 

But all the factories in determining the sugar did not use the inversion 
method, and these would find the content of sugar in the cane to be lower. 
Hence, I have separated the two methods of control, and the figures obtained in 
each are given in the table :— 





Inversion. 




Direct Reading (Simple Polarization). 

Factory No. 

1 

Sugar, per 
cent Cane 

Fibre | 

1 

1 

1 

Normal Juice, 
percent Cane . 

Sugar in 
Bagasse, 
per cent Cane. 

Loss 

Lely Value / 

d 

h 

2 

% 

1 

Sugar, per ) 
cent. Cane j 

Fibre 

Normal Juice,' 
per cent. Cane. 

1 

Sugar in 
Bagasse, i 

I>er cent. Cane j 

cr 

to 

3 

Lely Value, j 

35 . 

. 13*85 . 

. 12 78 

.. 79 9 . 

. 096 . 

. 6*82 . 

46*6 . 

. 16 

.. 13*35 . 

. 12*43 . 

. 70*6 

. 0*94 . 

. 6*62 

.. 54*0 

2 . 

. 12*85 . 

. 12 60 

., 76 3 

.0 98 

. 7*10 . 

— . 

. 11 

.. 13 18 . 

. 10 61 . 

. 80*0 

. 0*92 . 

. 6*71 . 

.. 66*6 

29 . 

. 14*07 . 

. 11*40 

..80*5 

. 1*06 

. 7*33 . 

66 4 . 

33 

.. 14*45 . 

12*00 . 

. 77 2 

. 1*03 . 

. 6*73 , 

.. 49*4 

30 . 

. 14*17 . 

. 13*90 

.. 76*1 , 

. 1 17 . 

. 7*86 . 

58*8 . 

. 3 

.. 12 92 . 

. 12*20 . 

75*8 

. 0*99 . 

. 7*21 

..49 4 

14 . 

. 18*33 . 

. 12*64 

.. 75*4 . 

. 1*23 . 

. 8 10 . 

60*7 . 

. 8 

.. 13*07 . 

. 12*34 . 

. 76*9 

. 1*00 , 

. 7*24 

.. 50*1 

16 . 

. 13*33 . 

. 12*43 

.. 76*3 , 

. 1*17 . 

. 8*36 . 

— . 

. 20 

.. 13*67 . 

. 11*58 . 

. 78*8 

. 1*04 . 

. 7 *39 

.. 56*4 

18 . 

. 13*31 . 

. 11*50 

.. 79*6 . 

. 1*14 , 

. 8 42 

66 0 . 

. 9 

.. 13*09 . 

. 12 12 . 

. 75*5 

. 1*06 . 

. 7*49 

.. 56*6 

6 . 

. 12*99 . 

. 11*69 

.. 77*8 , 

. 1 15 , 

. 8 56 . 

~ . 

. 21 

.. 13*66 . 

. 11*88 . 

. 78*8 

. 1*06 . 

. 7*53 

.. 55*5 

17 . 

. 13*43 . 

, 12*22 

.. 76*2 . 

. 1*21 . 

. 8*69 

61*4 . 

. 27 

.. 13 88 . 

. 11*71 . 

. 77*6 

. 1*12 . 

. 7*70 

.. 61*8 

38 . 

. 13*93 . 

. 11 44 

.. 78*0 , 

. 1*24 . 

. 8*60 . 

64*7 . 

. 7 

.. 13*06 . 

. 11*75 . 

. 77*1 

. 1*06 . 

. 7-71 

.. 68*2 

1 . 

. 12*73 . 

. 12 49 

.. 73*8 . 

. 1*22 . 

. 8*93 . 

69*3 . 

. 22 

.. 13*73 . 

. 11*86 . 

. 78*5 

. 1*11 . 

. 7*83 

.. 67*5 

31 . 

. 14*26 . 

. 1212 

. 74 3 

. 1*38 , 

. 9 06 . 

67 3 

24 

.. 13 85 . 

. 10 61 . 

. 79 1 

. 1*19 . 

. 8*30 

.. 70*6 

33 . 

. 13*83 . 

. 12*99 

.. 76*1 , 

1 .32 , 

. 9 10 . 

58 9 . 

12 

.. 13*23 . 

. 11*25 . 

76 3 

. 1*26 . 

. 8*93 

.. 69*3 

18 . 

. 13*43 . 

. 13*54 

.. 73 3 . 

. 1*44 . 

.10*18 . 

64*9 . 

. 4 

.. 12*96 . 

. 12*13 , 

. 75*6 

. 1*23 . 

.9 02 

.. — 

33 . 

. 14*34 . 

. 10*78 

.. 76 2 . 

. 1*62 

10 88 . 

— . 

. 19 

.. 1.3*57 . 

. 12*60 . 

. 74*7 

. 1 30 . 

. 9*04 

.. — 

26 . 

. 13*87 . 

11*67 

.. 76 2 

. 1*63 . 

, 11*47 . 

87*3 . 

. 10 

.. 13*10 . 

. 11*91 , 

. 76*1 

. 1*30 . 

. 9*43 

.. — 

34 . 

. 14*97 . 

. 11*35 

.. 77*1 . 

. 1*67 . 

.10*92 . 

80 4 . 

. 5 

.. 12*90 . 

. 12 01 . 

. 73*6 

. 1*62 . 

.11*60 



According to the preceding figures. Factory No. 26 with a dilution per cent, 
normal vesou of 18*2 per cent, lost less normal juice in the bagasse with a cane 
richness of 13*86 than Factory No. 2 with 14 per cent, dilution and a cane richness 
of 12*86, and less still than Factory No. 29 with 22*2 per cent, dilution and 14*07 
of sugar, per cent. cane. 

______ So^U det ChimUtet de 33, 18-flO. 
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Formulae expreasins; the efficiency of Milling;* 


By Lely’s formula, Factory No. 28 did better than No. 13, and No. 1 better 
than No. 28; whereas from this formula, No. 13 with 17*8 dilution per cent, 
normal vesou, and 13*31 sugar per cent, cane, did better that No. 28 with 15*0 
dilution per cent, normal vesou and 13*93 of sugar per cent, cane; and better still 
than No. 1 with 23*4 dilution per cent, normal vesou and 12*73 sugar per cent. cane. 

Taking the two examples mentioned by Giraud,' and calculating the normal 
juice lost in the bagasse for Factory No. 7,1 found 8*26 per cent., and for Factory 
No. 9, 10*04 per cent., indicating that Factory No, 7, though possessing mills 
inferior to Factory No. 9, crushed its canes better and lost less normal juice in it® 
bagasse, whereas Lely’s factor indicates that the two factories lost the same 
quantity of juice per cent, fibre. 

Likewise, referring to the thiee analyses of cane,* variety No. 65 left less 
normal juice in the bagasse per 100 of total juice of the cane than DK 74 and Big 
Tanna; No. 55 lost 6*17 per cent., DK 74, 6*69 per cent., and the Big Tauna, 
7*83 per cent., whereas Lely’s formula gives the lowest loss to the one having the 
highest content in fibre— 

Big Tanna. DK 74. No. 65. 

Fibre, per cent. 12*82 .. 10*12 .. 9*32 

Loss in normal juice. 51*3 .. 68*7 .. 68*8 


Experiments on the Manufacture of Decolorizing 
Carbon for the Manufacture of White Sugar.^ 


Experiments that have been carried out by a sectional chemical committee 
of the Eoyal Society, at least partially reveal the secrets of manufacturing the 
decolorizing carbon known as “Eponit.” This product was discovered in 
Germany. It is stated that Eponit,” or whatever this special material may be 
called, is of great service in decolorizing sugar solutions and in the clarification 
of sugar syrups. 

Reports have been made on the experiments conducted by the committee 
mentioned, which acted on behalf of the Royal Society. These stated that:— 

The problem that we were originally asked to solve respecting “ Eponit” was 
the identification of the wood from which it was made. Charcoals were therefore 
made in small quantity from a variety of woods, examined microscopically, and 
compared with “ Eponit.” We came to the conclusion that it was made from a 
mixture of coniferous wood such as pine or cedar, and angiospermous wood such 
as poplar or willow. 

Charcoals made with various woods by carbonizing at a red heat proved to 
have little decolorizing power when tested with caramel solution. 

We then extended our experiments by treating the wood with solutions of 
various substances before carbonization. These experiments were based on 
Ostrejko’s patent,^ which consists mainly in boiling the wood as sawdust or 
shavings with a solution of calcium or magnesium acetate; drying, adding lime 
or magnesia, carbonizing at a red heat, washing first with hydrochloric acid and 
then with water, drying, and again heating to redness. Charcoals made from pine 

I BulUtin de la Bodfltf des Chimitiet de Maurice^ No. «0, 97. • Ibid. 

3 From a Report made by the United States Consul, London. 

* British Patent, No. 18040, of 1900. 
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and cedar wood by this process decolorized caramel solution better than those 
made from untreated wood. 

As Ostrejko states that the addition of starch mucilage to the wood treated 
with calcium acetate increases the decolorizing power, charcoals were made from 
pine and cedar wood with this addition to the calcium acetate process. The 
decolorizing power was thereby increased, but subsequent comparison with 
“Eponit” showed that the latter substance was still superior. 

During these and other experiments we came to the conclusion that the tem¬ 
perature we had employed was not sufficiently high. We then made charcoals 
from (a) a mixture of pine and willow wood with calcium acetate and starch, and 
(6) from cedar wood with calcium acetate, at a temperature approaching white 
heat. Both these charcoals tested with the caramel solutions gave filtrates which 
were absolutely colourless, while with “Eponit” the solution was a pale but 
distinct yellow. 

In continuation of our experiments on “Eponit,” we have made trials with 
willow wood and cedar wood as two distinct types of wood. Experiments made 
with each wood were: (1) With the natural wood, without any treatment; (2) 
with the wood treated with milk-of-lirne; (3) with the wood treated with calcium 
acetate. In all these cases the carbonization was effected at a temperature ap¬ 
proaching that of white heat, and the charcoal was washed first with hydrochloric 
acid and then with water, and finally again heated. 

The results were: (1) Charcoal useless for decolorization purposes, (2) and 
(3) charcoals very active; all of them practically equal to “Eponit” ; the calcium- 
acetate charcoals slightly more active than the milk-of-liine charcoals. Decolor¬ 
izing tests were made with caramel solution at boiling temperature and also at 
laboratory temperature ; in the latter case the “ Epouit” was slightly less active 
than the charcoals of 2 and 3. The type of wood has little or no influence on the 
result, and probably any porous wood would give an active charcoal. 

The process we have used is: Mix pine, willow, or cedar wood in sawdust 
with milk-of-lime to form a dough. Heat to drive off some of the water. Introduce 
the mass, while still damp, into a crucible, cover with a layer of lime, and raise 
in a suitable furnace to a temperature approaching that of white heat. Remove 
the crucible from the furnace, transfer the contents to water, add excess of hydro¬ 
chloric acid, heat to boiling, filter, wash with hot water, drain, and heat in an iron 
retort to a red heat. Powder the charcoal and sift it through a 60 mesh sieve. 

In one or two expeiiments the finest particles passed through the filter-paper; 
this can be obviated by sifting on a 90 mesh sieve and rejecting the powder 
that passes through, but the finest powder is a very active decolorizer. 

The treatment with lime is more economical than that with calcium acetate, 
and the resulting charcoal is practically equal in decolorizing activity. 

We used a No. 6 salamander crucible, heated in a Fletcher radial injection 
furnace, for the high-temperature experimental work. The process could be 
adapted for the preparation of larger quantities by using a suitable still of 
refractory material. 

It is stated that an important discovery of potash deposits has been made in the 
neighbourhood of Solikamsk, Russia, opening up a wide field of possibilities from a com- 
meicial and agricultural point of view. Prof. Kournakoff has established the fact that 
the soil in the region mentioned contains more than 20 per cent, of potash (KsO), making 
the deposits among the richest in the world. 
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The Tucumhn Sugar Experiment Station. 


In the course of a communication we have received from Dr. W. E. Cross, 
of the Experiment Station, TucumSin, Argentina, this technologist, who it will be 
remembered succeeded Mr. A* H. Eosbnfeld as Director of the Station, gives the 
following interesting account of the work of his department. 

There never was a time in the history of the Tucumkn Experiment Station 
when it stood stronger in the opinion of the local indpi^ry. During the last two 
or three years it has achieved a number of conspicuous successes, and it is these 
successes which have caused it to be regarded as indispensable to the Province. 
The latter has suffered terribly from a startling and rapid degeneration of the 
native cane, which was probably worse than any similar phenomenon known in 
the history of the world’s cane industry. Fortunately when the climax came the 
work of the Station on the new varieties of cane imported from Java had reached 
a satisfactory conclusion. The station recommended the canes very strongly. 
The recommendations were accepted, and in the short space of two years there 
have been planted over 50,000 hectares (say 124,000 acres) with this kind of cane. 

The other variety work of the station is attracting great attention. They 
have a number of other promising canes, which while they do not excel the Java 
canes have many valuable properties. This year they are importing varieties 
from foreign countries to an extent they have never done before. They have also 
had success, after many years of failure, in producing canes from seed, and the 
Province is very interested in the study of these Tucumiin seedlings. They are 
extending this work very much, including the planting of a nursery in the Northern 
Provinces of the country, the investigations being financed by a special fund which 
was subscribed for by a number of prominent sugar men on their own initiative. 

Among other work undertaken by the station which has already proved of 
value in the Province is that of testing methods of planting and harvesting the 
new Java canes, methods of cultivation from the point of view of the conservation 
of the moisture in the soil, and some very thorough experiments on irrigation. 

As is known, the station now has four well-organized departments besides 
that of agriculture, viz., horticulture, chemistry, plant pathology and botany, and 
entomology ; and each department is doing work which commands appreciation. 
The station is developing into a large consulting bureau, its advice being sought 
frequently on all phases of agricultural work. It is true that Tucum&n is feeling 
the crisis brought about by the war and also by the successive bad harvests, but 
this is not affecting the station as much as it might have been expected to do. 
As a matter of fact they have this year erected a new greenhouse measuring 20 
by 8 metres, with heating installation. Then, a number of sugar companies have 
paid the cane tax which supports the station some months before it was due, in 
order that the work should not be interfered with. 

The work projected for the coming year is being watched with great interest 
by the Province, especially that concerning varieties and methods of planting and 
cultivation adapted to the dry conditions, such as we have experienced during the 
past three seasons. 

The study of the sugar beet as a possible alternative crop for Tucum^in, which 
the station has just started, has also aroused great interest. 


The Curtis Bay Chemical Co., Baltimore, formerly large manufacturers of acetone, 
are turning their attention to the manufacture of potash and other products, such as 
acetates, using for this purpose the waste molasses of the Curtis Bay Distilling Co. 
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An Old Time Refiners’ Advertisement. 


We stated in our June issue that the history of sugar in the United States 
is largely a struggle between the refining and the producing interests, in which the 
former have always endeavoured to get the monopoly of all the sugar entering 
into the States; and that for many years the United States refiners boomed the 
Acarua sacchari or sugar louse for all it was worth as a conclusive illustration of 
the necessity for issuing nothing but refined sugar to the consumer. Since then 
we find given in a copy of the American Congressional Record^ in the course of 
a speech by Senator Broussakd, the ipsissima verba of an old-time advertisement 
which the American refiners circulated in the press of their country circa 1898 to 
prejudice the public against unrefined sugars. It is worth repeating here as 
showing that Captain Bathurst’s description, in the House of Commons, of the 
impurities found in certain imports into this country of raw sugars said to be 
from Cuba was anticipated twenty years ago in America. Some of the raw sugars 

% & n Ki ^ 

^ Icarus SaccAarC ' 
rouNO IN RAW SUGAR 


Fig. 1. Fio. 2. 

of those days may have merited the description, but a large number of excellent 
plantation browns for which Louisiana was then famous were, if we understand 
aright, unjustly included in the stigma. 

What ake Raw Sdoars ? 

Professor Cameron, public analyst of the city of Dublin,^ who has examined samples 
of raw sugar, states that they contained great numbers of disgusting insects, which produce 
a disgusting disease. Their shape is very accurately shown in the accompanying figures 
magnified 200 diameters. Fig. I is the underside and Fig. 2 the upper side.* His descrip¬ 
tion is as follows : The Acarus sacchari is a formidably organized, exceedingly lively, and 
decidedly ugly little animal. From its oval-shaped body stretches forth a proboscis 
terminating in a kind of scissors, with which it seizes upon its food. Its organs of loco¬ 
motion consist of 8 legs, each jointed and finished at its extremity with a hook. In the 

1 Why American refiners should require to go to Dublin of all places for an opinion on 
this point is beyond one. Was there no prophet In Israel ?— ED. l . SJ . 

» The figures reproduced here are not taken from the advertisement quoted, but from an 
old number of the Sugar Cane; we believe, however, that It was Uie Illustration In the latter 
which was reproduced in the advertisement. ~£d. I.S,J. 
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sugar, its moTements from one place to another are necessarily very slow, but when placed 
on a perfectly clean and dry surface, it moves along with great rapidity. The number of 
Aeari found in raw sugar is sometimes exceedingly great, and in no instance is the article 
quite free from either the insects or their eggs. Muscovado as it comes from the colonies 
should never be used. 

The Aeari tacohari do not occur in refined sugar of any quality because they can not 
pass through the charcoal filters, and because refined sugar does not contain any nitrog¬ 
enous substance upon which they could feed. 

Use only redned sugar. 

No wonder then that, with this advertisement constantly before them, the 
American sugar consumers of that day had no stomach for raw sugars of any 
kind, and the astute refiners reaped the benefit of their advertising outlay. 


The American Cane Sugar Industry.' 

III. Cuba. 


General. 

Cuba, the largest island in the Caribbean Sea, is about 730 miles long; in 
breadth it varies from 160 miles in the eastern province of Oriente to 22 miles 
in that of Habaxia near the western end. The total area is 44,164 square miles 
[or about nine-tenths the size of England]. 

The island has a foundation of pre-tertiary sedimentary rocks. Above this 
are littoral beds composed of terrigenous material, and then a great thickness of 
white limestone, consisting of organically derived oceanic material. The island 
was reclaimed from the sea by a great mountain making movement in the late 
tertiary period, succeeding the deposition of this limestone. At the two extremes 
of the island there are well defined ranges of hills; those at the west end rise to 
an altitude of 2500 ft., while the surface of Oriente is broken with high sharp 
mountain ranges, broad plateaus of considerable elevation, and deep valleys, some 
of which are broad, while others are narrow and resemble canyons. There are 
many points exceeding 5000 ft., while the highest summit is 8322 ft. 

The central provinces of Cuba consist mainly of broad rolling plains with 
shallow stream valleys. In Habana, Matanzas, and Santa Clara these plains were, 
prior to the war with Spain, in a high state of cultivation, while those in the 
province of Camaguey have been in the main used for cattle grazing. Much of 
the land in Pinar del Kio at the western end is given over to the production of 
tobacco, reputed to be the best in the world. The lands of Habana province 
produce sugar cane, tobacco, coffee, pine-apples, bananas, fruits, and vegetables of 
all kinds. In Oriente, the great plain forming the valley of Guantanamo is 
extremely fertile. Other groat plains and fertile districts in this province are 
Manzanillo and Bayamo, the central plains extending from Nipe Bay to the 
border of Camaguey, and those in the vicinity of Banes. Although 300 years of 
cultivation has exterminated the forest in the sugar lands of the centre and west, 
it is estimated that in the hills of those districts and in the mountains of the oast 
nearly 13,000,000 acres of uncleared forest remain. The principal sugar belt is 
the comparatively level strip* of country extending almost round the island near 
the coast.____ 

4 Abstracted from “The Gane Sugar Industry”, an Inquiry into the agricultui-al, manu¬ 
facturing, and marketing costa in Hawaii, Porto Rico, Louisiana, and Cuba, by the United 
States Bureau of Foreign and Domestic Commerce. Miscellaneous Series, No. 63, Depaitment 
of Commerce, Washington. (See I.S.J., 1917, 369 ; also 1917, 420, and 484). 
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The Cuban climate is tropical and distinctly insular in characteristics of 
humidity, equability, and high mean temperature. There are two distinct seasons, 
a dry one from November to Apiil, and a hotter wet season from May to October, 
The average mean temperature is about 77°; temperatures above 90° or below 50° 
are rare. As a rule, the rainfall is least upon the seacotist and greatest in the 
interior, and there is little difference between the eastern and western parts of the 
island. It varies from an average of 45 inches on the south coast to 60 inches in 
the interior. The prevailing wind is the north-east trade wind. According to 
records in the possession of the agricultural experiment station there has never 
been, over a period of 49 years, a single year without a three months’ drought, 
and during the 49 years more than half the rain has annually fallen in less than 
four months. For these reasons the sugar cane crop is produced almost entirely 
under natural conditions of rainfall. 

According to F. S. Earle, Cuba has been greatly favoured as regards soils 
and topography. The other West India islands are mostly rough and mountainous, 
with only a narrow rim of level land next to the sea and extending in narrow 
valleys up the larger streams. Cuba, on the contrary, is a great plain rimmed at 
the eastern end with high mountains, but with only a few scattered chains and 
ridges in the central and western portions. A very large proportion will admit of 
cultivation of one kind or other, and probably considerably over three-fourths is 
sufficiently level and free from obstructions to admit of the use of all kinds of 
improved farm machinery. The soils of those great level expanses may be roughly 
divided into four classes: first, the red land, found mainly in Habana and 
Matanzas provinces; it is very sticky when wet and is heavy and difficult to 
cultivate, and yet it allows water to pass through it as readily as through the 
lightest sand; for this reason it suffers from drought, while irrigation is difficult 
to effect since so much of the water will soak away. But taking everything into 
consideration, these lands are probably the most satisfactory on the island for 
production ; they respond well to manuring, are easier and cheaper to cultivate, 
and their crops are always certain. Second, come the black cane and grass lands 
having a white calcareous subsoil. These occupy large areas in the hill regions 
in the northern and central parts of Habana and Matanzas, and are also found in 
the eastern provinces. These soils are fairly permeable to water, but cannot be 
cultivated so quickly after rains as can the red soils, nor on the other hand can 
they suffer so quickly from drought during the dry season. When first cleared 
such lands are very fertile, but their hilly character subjects them to constant loss 
from washing during heavy rains. Third, come the black lands with impervious 
clay subsoil, which are naturally very fertile, and when conditions are favourable 
they yield maximum crops. But most of these lands are quite level, and the 
subsoil holds the rainfall, so that the cane often suffers from a lack of drainage. 
In wet seasons, too, it is difficult to give sufficiently frequent cultivations to keep 
down the weeds. Improvement lies in the establishment of a system of drainage 
ditches and in ridging up in cultivation, whereby the water flows off in furrows 
between the rows. 

The following particulars of the early history of the sugar industry in Cuba 
are taken from a report prepared by the Government in 1916, and will be found 
interesting:— 

In 1606 a Spaniard, Pbtro db Estbban, introduced sugar cane into Santo Domingo 
and shortly after in the island of Cuba. The sugar industry in Cuba acquired real 
importance when negro slaves were brought to the island from Africa, and especially 
when England, in 1713, formally agreed to furnish Spain with 144,000 negros, delivering 
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them in her Antillean coloniei, most of which were devoted to the exploitation of the 
sugar industry. 

In the year 1738 Santo Domingo, a French colony at the time, produced 71,150 tons 
of sugar, while the crop of Ouba did not reach 70,000 tons until 1817. In 1877 there 
were in Cuba 1190 sugar estates containing 17,701 cabaUerias of cultivated lands, with an 
agricultural zone equivalent to 43,505 caballerias. The sugar output for that year was 
520^000 tons, and the number of negro slaves employed on sugar plantations was 90,156. 

From the work Los Ingenios,” published by Justo German Oantero in 1857, the 
following curious data concerning an important sugar estate in the year 1852 are taken:— 


Value op the Estate:— 

Land (272 caballerias) . $360,000 

Buildings.$100,000 

Machinery. $60,000 

Slaves .$170,000 

Work animals .. .. $11,000 


$701,000 

Products op the Estate :— 

Sugar (1,300,000 lbs. at 6 cents each) . $78,000 ^ 

Molasses (60,000 gallons at 36 cents each).. $21,600 


$99,600 

At that time the owners of sugar estates devoted considerable attention to the culti¬ 
vation of corn as food for men and animals. 

The abolition of negro slavery in Cuba, by royal decree in 1878, brought about a 
revolution in the sugar industry. Cultivation of cane was carried on independently of its 
manufacture into sugar, both of which had until said date been in the same hands, due to 
the existence of slavery. It was then that cultivation by independent “colonos’* was 
started, formal contracts binding them to furnish cane to the estates in exchange for a 
specified amount of sugar. The first planter who adopted the new system of decen¬ 
tralization in Cuba was Don Lino Montalvo, owner of the sugar estate San Lino, in 
JRodas, Cienfiiegos. 

The new feature—that is to say, the division of labour—originated the system of 
contracts that provide for a certsin number of lbs. of sugar for every 100 arrobas cane 
delivered at the feet of the platform scales. It also brought about the name “Centrales” 
and the demolition of nearly 1000 small plantations transformed into tributary “ colonos ” 
of the larger and better equipped estates capable of increasing their capacity from 2000 or 
2500 bocoyes (that is, from 10,000 to 12,500 bags of sugar) to 40,000, 60,000, 60,000 or 
70,000 bags or more. 

In 1890 the Central Constancia, in Oienfuegos, started by the Marquis ArEZTBOuiA, 
became the most important sugar estate in the world, producing 135,600 hags of sugar. 
The Central installed the first crystallizer used in Cuba and introduced the system of 
injecting molasses into the sugar in the strike pans, produciqg sugar of 96° polarization. 

At about the same time the central Hormiguero, belonging to Ponvert Brothers, 
installed the first furnace for burning wet bagasse. This was a very important improve¬ 
ment in the sugar industry, because it did away with the necesMity of burning sun-dried 
bagasse, which needed a great deal of handling and kept busy a numerous gang of 
labourers, being possible only in times of slavery with very cheap hands. At the same 
time the invention of the multiple effect evaporating apparatus produced a great saving of 
the bagasse as fuel. 

In 1878 began an era of wonderful industrial and agricultural evolution for Cuban 
sugar interests which lasted until 1896, when the second war of independence brought 
down the production to 212,000 tons. 

After the second war of independence, it increased slowly until 1903, when the sugar 
production once again was more than a million tons, reaching as much as 2,913,367 tons 
in 1914 and 2,550,000 tons in 1915. 
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Pkoduoiioit of Sugar Cane, 

The sugar industry in Cuba to-day, as in nearly all agricultural industries, is 
a direct result of the advantages of the climate and soil of the island for the 
growing of sugar cane. The methods followed by the planters and manufacturers 
both in field and in mill are the result of special conditions peculiar to the country, 
and, for that reason, cannot be easily changed while those conditions remain fibced. 
These methods are practicall}’’ the same throughout the island, and are imposed 
on the industry largely through scarcity of field hands and the consequent high 
cost of labour. This applies in particular to the cultivation of the cane in the fields. 

• Preparation of the soil is commonly performed with ordinary ploughs drawn 
by oxen, while the clearing is done by hand with hoes. These methods of course 
are slow and costly. On the larger sugar estates traction engines drawing gang 
ploughs have been recently introduced, and these naturally reduce both time and 
cost of labour. There is indeed every reason to believe that these engines, 
especially where alcohol is used as the motive power, will soon come into general 
use, since this fuel can be made at a very low cost from cheap grades of molasses 
that would otherwise go to waste. 

Sugar cane is usually planted in ridges 6 ft. apart. After the cane has been 
cut, and stripped of its leaves, it is divided into two or three pieces and loaded on 
ox cEirts that have a capacity each of 7500 lbs. The oxen haul it either to the mill 
or to some point on the nearest railroad. 

In the more western provinces of the island, where the land has been planted 
in cane for many years, and has consequently become more or less exhausted, 
artificial fertilizers are coining into general use, supplementing the supply of 
leaves, tops, and mill residue, the filter-press cake, the furnace ash, and the unused 
grades of molasses, all of which are returned to the land. The decline in the 
fertility of many of the western provinces is quite evident from the fact that the 
average yield of cane there is about 17*7 short tons per acre, while the average of 
Camaguey and Oriente, the two eastern provinces, is 23*5 short tons. In the 
western lands six ratoon crops is about the limit, while in the newer and richer 
sections of the eastern provinces cane may be cut for 10 or 12 years, and in some 
instances for double that time without diminution in quality or quantity. 

American plantations in Cuba are the only ones upon which intensive cane 
cultivation experiments are being canied on so far. On one of those the following 
assumptions were obtained in Februarj^ 1916:— 

Fertilized cane weighs more than unfertilized. 

The stalks of feitilized cane are longer than those which have received no fertilizer, 
and they have a great weight per foot, since they also possess a larger average diameter, 
while so far as determined, they have practically the samf3 sucrose content. 

Unfertilized cane has a higher fibre content than fertilized cane (0*6 per cent.). 

The sucrose and purity in the normal juice from unfertilized cane is slightly higher 
than in that from fertilized cane. 

Cane without fertilizer has more nodes per foot, which gives a higher percentage of 
fibre, which in return reduces the normal extiaction and leaves a higher percentage 
of sucrose in the bagasse. 

In taking the samples of cane from the fields a much higher percentage of waste and 
dried-up cane was noted in the unfertilized plats than in the plats which received fertilizer. 
The fertilized cane has more stalks to the hill than the unfertilized. 

Finally, the production of sugar per unit of area is greatly in favour of the fertilized cane. 

Nearly St) per cent, of the cane produced in Cuba is planted, cultivated, 
brought to maturity, and harvested by the large body of farmers or “colonos.**^ 
There are several types in existence. Some are independent and grow cane on 
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their own land; othera grow cane on oompanf lands for at the most a nonainal 
rental; still others grow cane on land leased to them by third parties. The 
method of paying for cane grown by colonos almost universally adopted in Cuba is 
to give either a certain percentage of sugar on the weight of the cane delivered, 
or its money equivalent. Usually liquidation is made twice a mouth at the average 
pnce of sugar in Havana or other port. Thus from 4^ to tons of sugar or its 
money equivalent are paid for every 100 tons of cane the colonos deliver, the 
higher sum being given for cane from the older lauds where the cost of labour and 
production is greater. In some parts the competition between mills for the cane 
leads to a better price being given. 

In the 1912-13 season there were over 20,000 colonos who grew and sold cane 
to the mills, of which number nearly 18,000 were native Cubans. It is found to 
be an advantage to divide the cane-fields amongst a large number of colonos, 
since these watch their allotments better against fire than the supervision of a 
large estate could do, while they secure the labour needed at harvesting more 
readily than the employer of a large area can. The contract system of payment 
in use between the companies and the colonos is also in use between the latter and 
the field hands they employ. 

The colono, whether on company or on his own land, is the sole owner of the 
cane grown and in its production, harvesting, and hauling is pi*actically inde¬ 
pendent of the companj’ that purchases the cane. He has ordinarily more land 
than he uses and in many cases more cane than the company will take. Owing 
to these and other conditions, a general lack of system obtains in the cutting of 
cane. The colono or his cutters follow a go-as-you-please method, cutting only a 
portion of a field and then going to other parts where the standing cane shades them 
from the sun. As a result clumps of standing cane and gaps are left in the fields. 

The colono system of cane production in Cuba, with all its disadvantages, is 
generally well understood in sugar-producing countries, but it has been assumed 
that if the system were abolished and cultivation carried on with scientific imga- 
tion and fertilization, a great increase in cane and sugar production would result, 
with a consequent reduction in the cost of production. The investigations of the 
agents of the Hureau of Commerce have elicited, however, that as a rule planta¬ 
tions that were intensively cultivated and were fertilized or irrigated, or both, did 
not have a resultant greater production and lower cost per ton of cane and per ton 
of sugar. As a matter of fact, the increased tonnage of cane per acre was not 
sufficient to outweigh the increased labour and material costs. 

Noel Been’, after a study of tho conditions existing in Cuba as compared with 
Hawaii, has laid it down that the comparatively backward state of Cuban agricul¬ 
ture is due chiefly to the combination of low selling price of the product and high 
rate of labour. With this combination agriculture is forced to adopt an extensive 
rather than an intensive policy. He considers that every possible encouragement 
should be given to increase the efficiency of the labour unit by adopting power- 
o^ierated agricultural implements, the fuel for which can be obtained locally in the 
form of molasses alcohol. 

MANtJiACTURE OF EaW SuGAR. 

Authentic and continuous records of sugar production in Cuba begin with the 
year 1863 when the production was 366,792 short tons. For the first 26 years 
thereafter the cane raised and the sugar produced were the work of negro slaves. 
With fluctuations the production increased steadily, attaining to 880,400 tons in 
1873; but this total was not again reached till 1891 when the output was 931,247 
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short tons. The following year the million was exceeded, but from 1896 to 1960 
the war caused a big drop to below 400,000 tons. From 1903 onwards the million 
ton mark has invariably been exceeded. In 1877, the last year of the slave period, 
there were 1190 sugar estates, while in 1916 the number was 188. 

Cuban factories begin giinding in the latter part of December and work day 
and night including Sunday. Grinding continues till May in the western pro¬ 
vinces, but in the eastern ones, especially in Oriente, it extends in some factories 
till August. Two shifts of employees work as a rule six hours on and six off, a 
total of 12 hours per man in 24. Many of the largest plantations and factories 
are owned and controlled by American companies whose general offices are in New 
York and Boston; they are steadily building new factories and re-constructing old 
ones; they are installing American machinery as a rule in their mills and equip¬ 
ping them with the best devices possible. Of the 179 factoiies existing in 1914, 
<36 were American, 59 Cuban, 54 Spanish, while the French possessed 6, the 
British 3, and the Germans 1. Most of the new factories recently built are in the 
provinces of Camaguey and Oriente. 

As regards factory equipment, the records of fifty factories which were 
examined show that 9-roller mills were the most prevalent, there being 29 sets, 
while 12-roller mills claim 21 sets and there were two 15-roller ti’ains. There 
were 51 triple effects, having an average heating surface of 11,334 sq. ft., and 45 
quadruples averaging 22,900 sq. ft. Vacuum pans numbered 187, the number 
per factory varying from two to seven ; as many as 48 crystallizers are to be found 
in one factory; while as regards the centrifugtil plant, the average number per 
factory was 25, while the largest number in any one was 46. 

The following is a description of equipment and operations in a modern first- 
class Cuban factory:— 

The cane cars are placed in position for unloading by electric winches, and are un¬ 
loaded by electric hoists, two hoists to each car. From 6 to 6 tons of cane are unloaded 
at one time. The empty cars are taken away by a locomotive. Each of the two sets of 
four Fulton mills grinds 96 tons of cane per hour. To supply these an average of 3 tons 
of cane per minute is unloaded by the electric hoists. 

After the cane is unloaded it is carried up by an endless-apron elevator and dropped 
into the crushers. The crushed cane passes through four sets of S-roller mills. After 
passing through the first rollers hot maceration water is added, increased in quantity for 
each successive set of rollers. For every 100 tons of cane ‘2b tons of water are added for 
maceration. At the rate of 96 tons per hour per tandem of roller mills the extraction at 
the mill is 96 to 96 per cent, sugar in cane. 'The mills revolve under hydraulic pressure 
of 400 to 600 tons. This factory equipment is classed a 14-roller mill. The mills are 
driven by a modem Corliss engine. 

The bagasse is carried to the furnaces by a belt conveyor and is fed into them auto¬ 
matically from the conveyor. There is a steam-generating plant of 6000 H.P., consisting 
of 20 multituhular boilers with 20 furnaces. The latter are of the step-grate type. They 
consume 1 per cent, of wood in addition to the bagasse, which is 9 to 10 per cent, of the 
cane. On older lands the fibre percentage is, however, greater. 

I he juice runs from the gynding mills into a strainer, the juice passing through, 
while the trash is carried up and discharged. The strained juice is pumped up to the 
juice scale, where it is weighed. The two scales in use have a weighing capacity of 
10,000 lbs. each; they have receiving tanks below, and from these scale tanks the juice 
is discharged into liming tanks; the diluted lime is kept in solution in a smaller tank. 
From the liming tanks the juice is discharged into pump tanks and is pumped to the 
heaters, where it is brought to a temperature of 200° F. 

From the six heaters it is discharged into 13 defecators of 6000 gallons capacity each, 
where the temperature is brought to the boiling point and the heating is finished. The 
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jaiod is allowed to stand and settle in the defecators, and then the clear juice is drawn off 
into tanks to be pumped to the evaporators. 

The mud remaining in the defecators is discharged into tanks, where it is diluted and 
allowed to stand until the clear juice can be drawn off. 'i'he residuum in these tanks is 
pumped to the filter presses. There are 20 of these, with 42 leaves each. The mud from 
the first set of ^Iter-presses is discharged into a mixing tank, where it is diluted with 
water and pumped through a second set of presses in order to extract the sucrose. The 
clear juice from all sources, defecator tanks and filter-presses, is pumped to the evaporator 
supply tanks. In the two quadruple-effect evaporators, having a total of 42,000 sq. ft. of 
heating surface, tho juice is concentrated to a density of 61 to 62® Brix. 

llie syrup from the evaporators is pumped to the ten syrup settling tanks, from which 
it is discharged into the five vacuum pans (three calandria and two coil pans). In these 
pans the syrup is crystallized or boiled to grain. From the vacuum pans the massecuite 
is discharged into the crystallizers, of which there are 24 of 1400 cub. ft. each. These 
open crystallizers are mixing tanks where the mass is kept agitated until ready for centri- 
fugalling. 

Over the centrifugals are small mixers into which the massecuite runs from the cr^’^stal- 
lizers. From these mixers it goes to the centrifugals, of which there are 28, 40 inches in 
diam., with 15 X 1^ meshes to the sq. in. The centrifugal capacity of each machine is 12 
bags of 326 lbs. each per hour. 

The sugar from the centrifugals is carried by belts to elevators and into the sugar 
hoppers and thence into the bags. 

After centrifugalling, the molasses is pumped to molasses tanks, of which there are 
ten, six for first and four for second molasses. 


Publications Received. ’ 

*3oil Conditions and Plant Growth. By Edward J. Russell, D.Sc., F.E.S. 

Third Edition, with diagrams. (Longmans, Green & Co., Paternoster 
Row, London.) 1917, Price, fis. fid. net. 

We have been glad to notice the appearance of previous editions of this 
valuable woik,'*^ and now welcome a third in which considerable alterations have 
been made in the text and a new chapter added discussing the important and 
interesting subject of the colloidal properties of the soil. 

It is shown by Dr. Ritbskll how soil properties are due to colloids. The 
formation of compound particles, tho absorption of soluble manures, the retention 
of water (in part), the swelling of the soil when wet and its shrinkage when dry, 
are all colloiaal phenomena. If we regard the mineral particles as the skeleton 
of tho soil, wo must look upon the colloids as clothing it in many of its essential 
attributes. How the colloids are arranged in the soil is not known, but the 
simplest view, and one in accordance with all the facts, is that the mineral parti- 
(des, especially tho fine silicate particles, are coated with a colloidal complex con¬ 
taining silica, alumina, ferric oxide, alkaline bases and phosphoric acid derived 
Irom the weathering of the rock material and the so-called humus. These various 
components are not in true chemical combination, but in a state of absorption, 
or solid solution. The complex is decomposable by changes in temperature, 
concentration of the soil solution, etc., but it decomposes continuously, and not 
in the per mltem manner of ordinary chemical reactions. 

It is thus abundantly clear that the soil investigator of the future will have 
to be thoroughly familiar with the ways of colloids, and it is fully expected that 

1 Books and other Publications marked with an asterisk can be ordered if desired 
through Norman Rodgku, 2, St Dunstan's Hill, Bondon, E.C. S, but in that event the order 
should be placed wltli him direct and not through a bookseller. Those not so indicated 
should preferably be ordered from Uie source of publication, especially pamphlets to which 
no price is attached, as these are in many instances gratis. Postage as a rule is extra. 

• J.iS./., 1913, 483; and 1916, 336. 
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much of the older work will require careful re-examination in the light of what 
has been done in this direction by chemists and physicists. 

Oonoeming Sugar (Loose Leaf Service). By Truman G. Palmer. A Series 
of Loose Leaves incorporated in an expanding Binder with Tab Index. 
11 X inches. Price by Subscription : $12 per annum plus $3 for the 
Binder. (Truman G. Palmer, 9Ul Union Trust Building, Washington) 
U.S.A.) 

In the Spring of last year we recorded the inauguration of this ambitious 
series of loose leaf records which aimed at giving to subscribers from time to time 
particulars as to the history and statistics of the sugar industry in vanous parts 
of the world. Since then a number of valuable additions have been made to the 
collection, of which we might refer to the two following. 

One is a 36-page inset giving the units of foreign currencies, weights, and 
measures, the predominant languages spoken in the principal countries of the 
world, postal rates, etc. This, it is self-evident, will prove of no little value to 
the subscriber, whether the business man or the student of sugar economics. It 
must have involved a veiy considerable amount of research in the handbooks of 
the various countries dealt with and is a most praiseworthy compilation. At the 
same time it would be perhaps too much to expect that errors or omissions should 
not creep in here or there. Thus, as regards British currency, mention is made, 
without qualification, of £o and £2 gold pieces, and 3d., 2d., and Id. silver pieces. 
The gold ones while legal coins are not in circulation, having been minted merely 
to celebrate Queen Victoria’s Jubilee, and they are practically all retained by their 
holders as curiosities; and the silver pence referred to are coined annually solely 
to seiwe as Maundy Thursday alma given by the Sovereign and are not nonnally 
if ever seen in general use. On the other hand no mention is made of the crown 
or five-shilling silver piece, which though no longer minted is still conaiderably 
in circulation. But these are only minor blemishes in a very elaborate com¬ 
pilation. 

The other addition is a set of questions and answers concerning sugar which 
give briefly and succinctly solutions to a host of questions such as nave been 
repeatedly put to Mr. Palmer in the course of the past 15 years by students and 
inquirers. The definition of the different kinds of sugar, their prices, their geo¬ 
graphical localities, the American sugar tariffs, the working of American sugar 
economics—all these are dealt with, and there must be few readers of this journal 
who could supply answers offhand to all the 152 questions here propounded. 

This work, we must repeat, has to be subscribed for direct; the sets down to 
July, 1916, are covered by the first $12 subscription. The binder is a necessary 
part of the scheme, and no sheets are is.sued to applicants without it. 

Transpiration as a Factor in Crop Production. By T. A. Kiesselbach. 

Research Bulletin No, 6, of the Agricultural Experiment Station of 
Nebraska, U.S.A. 

Scale Insects and their Control. By R. T. Cotton. Circular 9, Government 
of Porto Rico, Board of Commissioners of Agriculture, Insular Experi¬ 
ment Station, 1917. 

List of Government Publications on Agricultural Experiment Stations, 
Irrigation, Drainage. For sale by the Superintendent of Documents, 
Washington, D.C., U.S.A. 

Irrigation of Sugar Beets. By F. S. Harris. Bulletin 156, Utah Agri¬ 
cultural College Experiment Station, 1917. 


Irrigation. By E. Cecil Wood. Bulletin 71, Department of Agriculture, 
Madras, 1917. Price Is, 6d. 
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Correspondence. 


MXABXnUNa THS HBATIKO SURFIoZ OF ZVAFORATOR8. 
A Hew Hawaiian Standard. 

To THB Editor, “ Thb International Sugar Journal.” 



of the tubes from inside to inside of tube-sheets, plus (1) the net area of the top tube¬ 
sheet, if of composition metal, or plus (2) one-half the net area of the top tube-sheet, if 
of sheet-iron, or plus (3) one-quarter of the net area of the top tube-sheet if of cast-iron, 
(i) Drum Form.—The heating suiface is the same as for the tube-sheet form, plus 
one-half the outside cylindrical surface of the drum, if of composition metal, or plus 
one-quarter of the outside cylindrical surface of the drum, if of sheet-iron. No allowance 
is made for the outside surface of the drum, if of cast-iron. 

The idea at the bottom of the agroement was that it is important to have a common 
standard even if the actual heating surface in any given case is not defined with strict 
accuracy. The dednitions are equitable, it is believed, as between the diiSercnt types of 
evaporators, if not minutely accurate, and it would be advantageous, for the sake of 
uniformity, if they were generally adopted. 

Yours truly, 

Honolulu, October let, 1917. R. S. Norris. 


Germany is reported to be short of phosphates, and her leading industrial and 
agricultural companies and societies have joined in an oiler of large premiums for the 
discovery of farther deposits which can be utilised for the manuihcture of this class 
fertiliser. Some small deposits exist on the Lahn river, and are being worked intensively, 
but the production from this source is quite inadequate to cover present requirements. 
More than £2,400,000 worth of phosphate was annually imported before the war. 
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Brevities. 


Japan is now showing a considerably increased production of sulphur, due partly to 
shipments to Europe, and partly to the growing demand at home. 


The Lancet recommends the use of powdered sodium fluoride as a means to driving 
away cockroaches from domestic quarters. This powder, while fully effective, keeps 
indefinitely. 

Statistics of the production of centrifugal sugar in Formosa, as issued by the Sugar 
Industrial Association of Taiwan, show that the output for 1916-17 reached the record 
quantity of 605,503 short tons, of which amount 295,040 tons were exported. 


Among the many substitutes for glycerin being used in Germany during the war for 
different technical purposes are : a concentrated solution of sucrose and invert sugar; and 
an aqueous solution containing 21 per cent, of magnesium chloride and 40-60 per cent, of 
glucose. _ 

A recent leaflet published by the Board of Agriculture recommends the use of glucose 
for making jam, and also advises the admixture of salicylic acid with jam for preserving 
purposes, and tlie addition of saccharin to jam as a substitute for sugar. These recom¬ 
mendations are rightly taken exception to by the Medical OflBcer to the Kensington Public 
Health Centre, who points out that glucose should only be used when guaranteed free from 
all traces of arsenic ; that salicylic acid is an undesirable preservative, having an undoubted 
effect upon health, even in small quantities; and that the use of saccharin cannot generally 
be advised. ^ 

In March of this year the Swiss Government granted a concession for the manu¬ 
facture of 7000 tons of alcohol per year, and more later, from calcium carbide, to the 
Elektrizitwerk Lonza, of Gampel and Basle, Switzerland. The process consists in passing 
acetaldehyde vapour mixed with an excess of hydrogen over finely divided nicked, which 
acts as catalyst, water and alcohol being formed, the foimer of which is frozen out. In 
Germany during the past few years patents have been taken out for the production of 
alcohol from acetylene by means of acid mercury salts of aldehydes differing from their 
alcohols by a deficiency of two atoms of hydrogen. 

Fly poisons for both outdoor and indoor use are frwiuently necessaiy. In Meso¬ 
potamia (says the Agricultural News) the method of exposing sodium arsenite with sugar 
yielded good results, and in hot climates, where flies come readily to sugar solutions, this 
mixture is specially eflfective. But arsenic solutions being poisonous to other life, a search 
for equally serviceable substitutes is being made by the Impelial College of Science and 
Technology in London. So for, laboratory tests show that fluorides and iodates used 
in 1 per cent, strength in sugar solution have proved to be excellent for indoor use. In 
some hospitals salicylates are used us fly poisons, one ounce of salicylate to five pints 
of water poisoning flies for some time. 

A new cane disease is stated to have broken out in Porto Rico the last three seasons 
and to be spreading steadily. The one noteworthy and constant symptom is the peculiar 
mottling of the leaves, which are marked with numerous white or yellow spots and stripes 
with irregular indefinite margin ; a comparison is in fact suggested with the Sereh disease, 
though the two do not correspond in detail. It has been found that the cuttings from 
affected canes invariably reproduce the disease, no matter how they are treated, or in what 
soil planted. The^effect on the canes varies from reduced yields to total failure of the crop, 
while the resulting juice is liable to cause a good deal of trouble in the factory. No 
ordinary cane disease remedies have had any effect, and rotation of crops is advocated as a 
temporary expedient. 
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Dbtbbmination of the Amount of Sugar in Baked Articles in Connexion 
WITH THE Cake and Pastry Order, 1917. Analyst^ 1917y 42^ No. 
498y 293-295. 

The following method has been proposed by the Government Laboratory for 
the determination of the amount of sugar present in baked articles examined 
under the Cake and Pastry Order of this year. It was considered and approved 
by a conference of members of the Government Laboratory, of the Council of the 
Society of Public Analysts, and of representatives of the biscuit manufacturers. 

I.— Preparation of Sample. 

(aJ BiscuiU and aimilar articles in a fairly dry condition. —The sample, or a 
thoroughly representative portion of it, is rapidly ground in a mortar or bypassing 
it through a mincing machine, thoroughly mixed, and used for analysis. fhj 
Bread and Cakes in a moist condition or with an outside crust. A slice, not less than 
half an inch in thickness, is cut through the loaf, weighed, and dried at a moder¬ 
ately low temperature to a moisture content of about 10 per cent., when it can 
easily be ground. It is weighed again, ground, and mixed, and the powder used 
for analysis, fcj Buns and Cakes in a moist condition. —Several buns or cakes are 
taken, weighed, broken coarsely, and diied at a low temperature to a moisture 
content of about 10 per cent. The weight is again taken, the pieces ground and 
mixed, and the powder used for analysis, f dj Articles containiny Fruit {raisms, 
enrrantSy dates) in which sugar naturally occurs. —A considerable portion of the 
cake or bun is weighed, broken rapidly on a sheet of paper, and the fruit removed 
and weighed. The drying of the cake from which the fruit has been removed is 
continued as under h; and the fruit is reserved for the determination of the sugar. 

II.— Analysis. 

(1) Moisture. —A portion, about 5 grnis., is weighed out from the prepared 
sample, and dried at 100'^ C. until the weight is constant. The loss in weight is 
corrected for the total loss in those cakes in which preliminary drying previous to 
grinding had been carried out, and in those cases where fruit had been removed to 
the cake containing fruit. 

(2) Sugars. —Ten grms. of the prepared sample are ground up with water in 
a mortar, and tronsfened to a 250 c.c. flask, using in all about 200 c.c. of cold 
water. The flask is shaken at intervals during 30 minutes. The solution in the 
case of some articles, for example, biscuits, does not usually need a clearing agent. 
If it is necessary to use one, basic lead acetate followed by sodium sulphate to 
remove the excess of lead, or alumina cream, or copper sulphate solution, may he 
employed. The liquid in the flask is then made up to 250 c.c., filtered, and the 
sugars determined in the filtrate. 50 c.c. of the filtrate are measured into a 100 
c.c. flask and inverted as follows: 5 c.c. of hydrochloric acid of 38*8 per cent, are 
added, and the flask placed in a water-bath maintained at 70° 0. The solution 
should reach a temperature of 67-69'^ in 2^-3 minutes. It is maintained at 60° C. 
for 7—7^ minutes, the total period of heating being 10 minutes. It is then 
cooled at once, neutralized, bulked to 100 o.o., and filtered. The reducing sugars 
in the filtrate are determined either by gravimetric or volumetric process, the total 
copper-reducing power being calculated as sucrose. The quantity of “ cane 
sugar ” obtained is to be corrected to the original moisture of tlie sample, and, if 
fruit has been removed, to the cake containing fruit. From the total quantity 

1 This Review Is Copyright, and no part of It may he reproduced wlUiout permission.— 
(Editor, L8.J.) 
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thus found, the sugar derived from added fruit in the case of fruit cakes is to be 
deducted. This is estimated by determining the amount of sugar in the fruit 
cake, and the loss in sugar it has sustained, on the basis of the following average 
amount of sugar in natural dried fruits, calculated on water-^fret sample: 

Total reducing 
sugars as sucrose 

Raisins .80 percent. 

Currants . 80 ,, ,, 

Figs.70 »> t» 

Dates (without stones) .. .. .... 70 ,, „ 

A deduction of 3 per cent. (3 units) is made from the total amount obtained 
for sugars naturally present in flour, or derived from flour in course of baking. 
To provide for variations in sampling, in methods of analysis, and in the amounts 
of sugar in the different materials employed, an allowance of 2 per cent. (2 units) 
is made. 


Direct Polarization of Cane and Beet Sugar Products without 
Treatment by Basic or Normal Lead Acetate. H, Pellet, 
Bulletin de VAssociation des Chimistes de FruncCy 35 1 138-liO, 

For a long time it has been possible to produce in the beet sugar factory, 
juices which after carbonatation are very slightly coloured, giving syrups which 
likewise are light in colour, even if sulphurous acid has not been used. Such 
juices and syrups are generally very clear, or may be rendered thus by a simple 
filtration. This being so, the question naturally arises whether it is necessary to 
effect defecation by the addition of basic lead acetate previous to carrying out th© 
polarization, as is customarily done. In any case, treatment with this reagent 
does not iniinediately produce a clear filtrate, for the liquid being relatively pure, 
a voluminous precipitate is not obtained, and filtration gives at first a more or less 
cloudy solution, especially if a sufficiently dense paper-filter be not used. 

On the other hand, alumina cream, a little tannin, or again a little kieselguhr, 
may be added previous to filtration to produce an excellent effect. In fact, if a 
good paper be used, a few decigrms, of kieselguhr will generally suffice. But the 
important point is whether the same result is obtained with the use of basic 
l§ad acetate as without it, and careful experiments have been canied out by Mr. 
Pellet to establish this point. He used in all the tests the same 100-110 c.c. 
flask, and a particularly sensitive saccharometer, one which, as a matter of fact, 
hod a normal weight of 20 grms. Readings were made by three persons accus¬ 
tomed to using the instrument mentioned, and their lesults, carried out with a 


carbonatated cane juice, were as follows 

Direct polarization Direct polarization 
without lead using lead 

defecation defecation 

13*04 .. 13*04 

12*69 .. 12*69 

12*78 .. 12*79 

12*62 .. 12*52 

12*32 .. 12*32 


Direct polarization 
witriout lead 
defecation 
11*94 
12*12 
12*79 
11 68 
11*66 


Direct polarization 
using lead 
defecation 
11*94 
12*13 
12*80 
11-68 
11-66 


It is thus evident that in the case of cane juice treated by carbonatation the 
direct polarization without lead defecation may be adopted for ordinary rouUne 
control. In the case of cane juice which has been submitted simply to lime 
clarification, it is difficult to obtain perfect limpidity, though generally tkis 
may be secured by the aid of kieselguhr. Similarly, beet juices treated by oar- 
bonatation may be polarized directly, but after taking the precaution to add a few 
drops of acetic acid to neutralize the alkalinity. 
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Okayimstkio Estimation op Reducing Suoaiw in Cans Puoducts. George P. Meade and 
Joseph B, Harris, Journal of Indmtrxal and Engineering Chomiairy^ 8, S04-S09* 

It is shown, in confirmation of the work of other inTestigators, that results vary with 
the quantity of lead acetate solution used for clarifying the scJlutions. When the excess of 
lead is removed as oxalate, the weight of copper obtained is from 4 to 5 per cent, higher 
than when the lead is removed as sulphate or carbonate. A clear solution, suitable for 
copper reduction methods, may be obtained by treating the sugar solution with kieselguhr 
alone, the results thus obtained being slightly lower than when lead and oxalate are 
employed. It is considered that the cuprous oxide should be oxidized to cupric oxide, 
and weighed as such and not as cuprous oxide. 

Mechanism op Feumbntatkin. A, Fernbach. Journal of the Federated Inetiiulea of 
Brewing^ 22, S54-S67. 

In presence of calcium carbonate, fermentation is slightly retarded for a day or two: 
by the fourth day the amount of sugar is about the same with or without calcium car¬ 
bonate, whilst subsequently there is increased activity under the infiuence of calcium 
carbonate. After the second day there is a great increase in the production of acids in the 
solutions containing calcium carbonate, about five times as much acid being produced 
under these conditions as in the absence of calcium carbonate. The chief acid formed in 
the fermentation process was found to be pyruvic acid, which is readily converted into 
carbon dioxide, and acetaldehyde, which is reduced to alcohol. The small amounts of 
acetaldehyde found in fermented liquids are therefore residues which the yeast has failed 
to reduce to alcohol, and not the result of the oxidation of alcohol. It is suggested that 
succinic acid may be formed by the condensation of 2 mols. of pyruvic acid and the irans. 
formation of the lactone into pyrotartaric (methylsuccinic) acid, which should yield 
succinic more readily than hydroxyglutaric acid, as suggested by Ehrlich. In addition to 
pyruvic acid, certain amounts ot succinic, acetic, and lactic acids were found. 

Delicate Test for Aldrhydrb. Anon, Journal of Induetrial and Engineering Chetnietry, 
1917, 9, No. 9,906. 

Fazi in an Italian contemporary gives details of a new delicate reagent which allows 
of the detection of 0*006 mgrm. of furfural, these being as follows:—To the solution of 
the aldehyde in chloroform, 2 or 3 drops of a solution of acenaphthene in chloroform are 
added, and afterwards with care 1 c.c. of concentrated sulphuric acid. A green ring 
changing to red-violet is formed in the presence of the body in question. If the tube be 
shaken, the sulphuric acid is coloured green, and then red-violet. This reaction dis¬ 
tinguishes between aromatic and aliphatic aldehydes, since the latter do not give any 
coloration, formic and acetic aldehydes, for example, giving white precipitates, which 
consist of condensation products. Aldoses and carbohydrates containing an aldehyde 
group, which give furfural or aromatic aldehydes on treatment with cold concentrated 
sulphuric acid, also yield the reaction. In the case of lactose, the green colour appears at 
the end of a few minutes, passing to violet in about 10 minutes. Maltose reacts more 
slowly than lactose. _ _ 

Acorssort Factors in Plant Growth. Otto Rosenheim, Bioehemieal Journal, 1917, 
II, 7-10. 

An aqueous extract of Bottomley’s **bacterized peat’* was found to have remarkable 
growth-stimulating properties, which cannot be ascribed to the manurial value of the small 
amounts of nitrogenous and other substances present in it.^ It is believed that the effect 
produced on plant growth is due to a substance or substances analogous to the vitamines 
or accessory substances in animal growth. Alcohol or aqueous extracts of the treated peat 
give a precipitate with phosphotungstic acid, whilst similar extracts of ordinary peat or 
garden soil give only a faint opalescence or remain clear. The positive outfall of certain 
colour tests also indicates the presence of a substance similar to a vitamine in the treated 

J. P. 0. 


^ See LS.J., 1914, S38, 536; 1915, 96, 117, 192, 516, 577; 1916, 198, 233, 357, 472; 1917, 284, 429. 
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UNITED KINGDOM. 

Vertically Disposed Filter-Press. Frank F. BriginshaWy of 6, Dalberg Road, 
Brixton, London, 8.W. 104,936 (4636 of 1916). Applied for, March 29th, 

1916. Accepted, March 29tb, 1917. (Four figures). 

The invention consists in an arrangement of the filter pulp cakes or discs i^vhich are 
contained within suitable metallic frames in such a manner that they in themselves con¬ 
stitute the body of a vertically disposed filter without any external casing, the inlet and 
outlet to and from the filter pulp cakes being disposed in the centre of the apparatus 
instead of as commonly adopted on the outside thereof, such elements forming a complete 
filter-press, being held and retained to a base-plate. This is preferably mounted on 
wheels to make the same portable, by means of two standards, columns, or vertical rods 
connected at the top by a suitable bridge-piece in the centre of which is provided a screw 
by which pressure is applied to a top or cover-plate mounted on the uppermost element, 
whereby the superimposed elements or series of filter frames are maintained in position. 
The liquid to be filtered is led into and beneath this co\er-plate and finds its way into the 

central distributing pipe. The object of this 
particular construction is to afford simple and 
eflScient means whereby the whole of the filter 
elements may be readily exposed to the operator 
to facilitate their removal and replacement 
within the shortest space of time. Alcans are 
provided whereby the bridge-piece may be swung 
out of the way and one or both of the standards 
or columns to which the same is attached nmy 
be easily removed so as to leave the whole of the 
filter elements free for the opeiator to handle 
without having to take into consideration the 
framework as is commonly used for assembling 
the elements in such filter-presses. 

Turning to the illustration, there is shown 
a filtei-press comprising a series of frames a 
supporting pulp cakes or dists b and having 
central hollow bosses divided by a partition to 
form inlet and outlet conduits / respectively, 
the bosses being provided with apeitures j, 
in the opposite halves of alternate bosses, communicating with the spaces between the 
discs h. The frames a are clamped together between a wh»'eled base p and a pressure 
plate V operated by a screw z working in a yoke u supported by preferably telescopic posts 
from the base p. To facilitate assembling, the post t is pivoted at to the base, and 
the yoke u can be swung on the post Ball bearings at y minimize frictional wear on 
the packing between the frames a when the screw is operated. Liquid fed in at I flows by 
the conduit e and apertures j into alternate spaces d between the discs A, then filters 
through these discs into the remaining spaces and passes by the apeitures k and the con¬ 
duit /to the outlet r The discs b may be carried by light inner frames «, fitted into outer 
rings of malleable iron or cast steel. Trunnions 3 formed on the handles S of each frame 
a enable the frames to be pivoted to pulp-moulding appliances, described in Specification 
106,328 (see following abstract), to facilitate the insertion of the discs b into the frames. 
Eyes are provided on opposite sides of the frames a to be engaged by pins of diflferent 
diameters to facilitate assembling the press. 

A Copies of specifications of pateuts with their drawings can he obtained ou application 
to the following:— Kingdom: Comptroller of the Patent Office, Southampton Buildings, 
Cliancery Lane, London, W.C. (price, 6d. each). United States: Commissioner of Pateuts, 
Washington, D C. (price ft cents each) France : L’lniprimerie Nationale. 87, rue Vieille du 
Temple, Paris (price, 1 fr. 05 c. each). The date given in the heading of United Kingdom 
speoifications is that of the application of tlie patent. 
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Apparatits for Cobcprbssino Filtbr Pulp Cakes. Frank F. Briginshaw, of 6, 
Dalberg lioad, Brixton, London, &,W. 105,S2S {S563 of 1916). Applied for, 

March 29th, 1916. Accepted, March 29th, 1917. 

Apparatus is described for compressing filter pulp cakes or discs of the kind employed 
in that class of filter described in Hpecifications 104,036 (see above), and comprises a 
cylinder in which is provided a base or table for supporting the pulp which is compressed 
by the action of a hydraulic ram that raises the base or table towards a lid or cover secured 
to the top of the receptacle or cylinder, said ram having a determined amount of travel to 

complete the compression of the pulp cake 
or disc, and supplementary means for the 
ready removal of the prepared disc to the 
exterior of the apparatus to facilitate ap¬ 
plication thereto of the supporting frame 
with which it constitutes the element of a 
filter-press. 

As is shown in the figure, it comprises 
a cylinder 4 having a cover 12 against 
which the pulp is pressed by a piston 5 
actuated by an hydraulic ram 6, a stop S 
serving to arrest the travel of the ram, 
as shown on the right side of Fig, i, so 
that a definite thickness is imparted to 
the pulp cake 4. A catch IS secures the 
cover 12, which is pivoted and provided 
with a counter-weighted arm I4. A 
smaller ram 16, working in a cylinder 18 
carried by the ram 6', serves to eject the moulded cake from the cylinder 4 to the position 
shown in Fig. 2, where the metal frame a described in the above-described Specification 
is slipped over it, the trunnions S on the frame being inserted in bearings on a bracket 
22, so that the frame and the pulp cake can be turned over on to a table 24 for removal 
to the filter-press. Stops 20 limit the travel of the ram 16, to which water is prtssed 
through ports 17 in a column 6, which serves also as a core for moulding the central 
aperture in the filter cake and as an air cushion to facilitate expulsion of the water from 
the rams, llie ejecting ram may be replaced by a lever or equivalent device A tray 25 
and a pipe serve to catch and convey away water expelled from the pulp. 


UNITED STATES. 

Appauatus for the Bf.vivification and Dscakbonization of Animal Charcoal 
(Bonb Black). Robert S, Kent, of Brooklyn, New York, U.S.A. 1,207,178^ 
Patented, December 6th, 1916. 

In the apparatus described, the char is dried, revivified, and its carbon content altered 
as required by the action of gases heated by a furnace located within an outer drying 
chamber, this consisting of a rotatory drum having internal flights for raising and lowering 
the material. It is a modification of the inventor’s two previous patents.^ 

Keferring to the figure, 2 illustrates a drying chamber in the form of a rotary char- 
conveying drum suitably supported on roller bearings. It is placed, as is usual, at a slight 
angle to the horizontal. The material may be introduced into the drum through a spout 5, 
projecting into the receiving end of the drum. Near the receiving end, provision is made 
for continuously rotating the outer drying chamber or drum 2, the means shown for the 
purpose being the usual large external gear 6, meshing with a driving pinion 7, and 
suitably supported and carried by a driving shaft 8, 

In connexion w'ith the rotary drum 2, an inner chamber or shell is employed for the 
purpose of ciiculating a heated gaseous drying medium, usually products of combustion 
from a furnace or other suitable source of heat, through the apparatus from one end to the 
other of the same. Such an inner drying ohamher is shown at 9. It is stationary, and 
»U.8. Patents, 914,063 and 766,692. 
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disposed substantially horizontally. At its forward end it is intended to be connected with 
the furnace 19^ supplying the gaseous heating medium for circulation from the frox\t to 
the lear, from which products of combustion may be delivered through a flue lOt to 
a stack (not shown). The drum 2 is capable of raising and showering the moist char in a 
manner which is well understood, suitable char-conveying buckets or flights being used for 
this purpose. These may be either straight-edge or saw-tooth flights of the type shown in 
the aforesaid patent. The inner drying chamber or flue 9 may be supported and mounted 
in substantially the maimer disclosed in the previous application, it being shown as 
stationary and as mounted on substantially stationary supporting means. Its cross 'Section 
is also preferably such as to facilitate the descent of the char being showered and to permi 
the char to fall to the bottom ot the rotary drum j?. Here its cross-section is that of an 
equilateral triangle with one vertex uppermost, and its side walls IG sloping to such an 
extent as to prevent accumulation of the char thereon. There is of course no communica¬ 
tion between the two chambers 2 and as the latter is intended to carry products of 
combustion from the furnace, which must be kept out of contact with the char being 
treated. 

One of the principal features of the apparatus is suitable means for supplying to the 
interior of the apparatus sufficient heat for drying the char and also heating it up (both 
through contact with heated walls and with a heated gaseous medium) to a point at which 
the temperature will bo high enough to bring about the desired oxidizing or reducing 



action to reduce the carbon content of the char. A furnace suitable for the purpose 
is illustrated at 19 It is relatively long, substantially circular in cross-section, and of 
considerably smaller diameter than the outer rotary drum 2 It has tho usual g^ate 
and a suitable fire-brick lining 21, a baffle-wall 22, and at the extreme rear end a delivery 
opening 23, in the end wall 24 (of metal and fire-brick) through which delivery opening 
the furnace gases are delivered and enter the forward or receiving end of the stationary 
inner drying chamber or flue 9, and passing through it heat up tho walls of the chamber, 
and emerge through the flue 10 leading to a stack. 

As before stated, the char to be treated is supplied through the pipe 5, and is delivered 
into the interior of the outer rotary drum 2, and on falling to tho bottom is caught by the 
flights 11 and carried around by them, and showered through the space in the drum from 
a point near the top of the rotary drum. The construction of the flights is such that the 
char is preferably not spilled from them until the flights pass some distance beyond the 
central vertical plane of the furnace and drum, in order that the material may not lodge 
on top the furnace or on top of the flue 9, "Hius the falling char is subjected to the 
action of a suitable heated gaseous medium for drying it, and for also altering the carbon 
content thereof as desired, this medium being usually either heated air or heated carbon 
dioxide obtained in any usual manner. As the char is tumbled around in the drum 
by being caught up and spilled in showers by the flights, the moisture in it is rapidly 
removed, and the organic matter upon the surfaces and within the cells of the particles is 
either oxidized and driven off or reduced to carbon by the action of the oxidizing or reduc- 
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ing^ gas, and in the event of the latter being need, there is a further addition of carbon due 
to the breaking up of the carbon dioxide and the depositing of its carbon content in and on 
the particles of char. During this period the temperature will of course be at a point 
sufRcient to assure the proper carrying out of the process, the degree of heat depending 
upon the condition of the char under treatment, and upon the nature of the treatment 
which it is to undergo. _ ___ 

Evapouation by Th*kmo-comprbs8Ion. William L, de Vaufre, of Annapolis, Mars- 
land, U.8.A. 1^218^596. l*atented, January 23rd, 1917. 

lleforring to the illustration, the evaporator consists of shell i, separator head 2 y and 
water bottom S. The upper tube-sheet 4 placed between the shell 1 and the separator 
head 2; and the lower tube-sheet 5 is placed between the shell 1 and the water bottom 
while evaporator tubes 6 extend between the tube-sheets 4 A preheater may also 

be attached as shown and will have a shell 7, water heads 8 t tube-sheets 9, and preheater 
tubes 10 . 

The solution feed enters the preheater at pipe 11 with control valve 4'2^ flows through 
preheater tubes 10 and from thence passes to the water bottom 3 through connecting pipe 
12. Vapour from the separator head 2 is supplied the preheater through vapour pipe iJ, 

and the condensed vapour or con¬ 
densate is drained from the pre¬ 
heater through pipe I4 In the 
evaporator shell f is a gauge glass 

17 to show the level of the con¬ 
densate therein and air relief cock 

18 is provided just above the water 
level. The condensate is drained 
through pipe 19 with control valve 
40. Vapour, usually steam, enters 
the shell at 21 and is caused to pass 
over and among the evaporator 
tubes 6 by the baffles 22^ of which 
there may be any number 

On the sepanitor head 2 there 
is provided a gauge-glassto note 
the level of the solution therein. 
Pipe 24 with control valve 39 is pro¬ 
vided for the discharge of the solu¬ 
tion, Pressure gauge 25 indicates 
the pressure within the separator 
head of the vapour arising from the solution, lire vapour is carried off through outlet 28^ 
either to the compressor through vapour pipe 32 with valve 37 therein, or to the preheater 
through vapour pipe 13. Within the separator head is suspended a baffle or baffles 27 over 
the ends of the evaporator tulies 6 ^ in order to prevent the boiling solution from these 
tubes being projected above the surface of the solution. Return pipe 28 projects down¬ 
ward from st^parator pan 29^ and the separator grids 30 extend from the circumference 
of pan 29 to the top of the separator head and are t^ecured thereto. The grids 50 consist 
of a plurality of concentric drums containing vertical narrow slits or other openings, 
which are staggered in the several drums. A splash-guard extends around the circum¬ 
ference of the sepwator head. 

A compressor 33 compresses the vapour from the separator head 2 and discharges it 
into the shell 1 . This may be of the jet type, as shown, or rotary, or reciprocating. The 
steam to operate the compressor is supplied through the pipe $4 with throttle valve 36 ^ 
the pressure being indicated on the gauge 35. Drain valves 4S and 44 are provided on the 
evaporator and the preheater respectively. A pressure relief valve 4^ is attached to shell 
i to prevent it being subjected to an excessive pressure in starting the compressor 33, while 
a similar valve may also be provided on the separator head. 
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United States. 


f WilUti ^ Orapf 
(Tons of 2,240 lbs.) 

Total Keeeipts January 1st to October 25th 
Receipts of Refined ,, ,, 

Deliveries ,, ,, 

Importers’ Stocks, October 24th . 

Total Stocks, October 24th . 

Stocks in Cuba, October 24th 

Total Con8UTn])tion for twelve months . . 


1917. 

Tons. 

2,238,900 

2,249,865 

44,210 

48,096 

1916. 

3,658,607 


1916. 

Tons. 

2,403,393 

2,390,418 

17,053 

69,652 

186,700 

1915. 

3,801,531 


Cuba. 


Statement of Exfouts and Stocks of Sugar, 1914-1915, 
1915-1916, AND 1916-1917. 


1914-16 

(I’ons of 2,240 lbs.) Tons. 

Exports. 2,208,071 

Stocks . 261,707 


1916-16. 

Tons. 

2,616,624 

297,176 


1916-17 

Tons. 

2,802,468 

112,060 


Local Consumption 


2,469,778 

63,200 


2,912,700 2,914,628 

66,166 .. 73,400 


Receipts at Ports to September 30th, 1917 .... 2,632,978 .. 2,978,866 


2,987,928 


Havana^ September SOth^ 1917 


J. Guma.— L. Mbjbr. 



United Kingdom. 




EXPORTS OF 

SUGAR. 




Month ending 

Nine Months ending 


SEPTEMREB SCU’H. 

Settembeb 30TH. 


1916 

1917. 

1916. 

1917. 

British Refined Sugars :— 

Tons. 

Tons 

Tons. 

Tons. 

Refined and Candy 

.... 104 

116 . 

4,069 .. 

851 

Total. 

. 104 

116 

4,069 

861 

Foreign and Colonial Sugars : — 




Refined and Candy 

.... 64 

4 . 

878 .. 

23 

Unrefined. 

. 16 

66 . 

8,149 .. 

669 

Various Mixed in Bond 

.... — 

— . 

. — .. 


Molasse'^ 

. 2 

^ 1 . 

, 806 .. 

21 

Total Exports 

.... 176 

177 

8,602 

1,464 


532 













THE 


INTERNATIONAL 

Sugar Journal. 

2^0. 228. DECEMBER, 1917. Vol. XIX, 


All eommunIcmUont to be addreteed to **The International Sugar Journal,** 
1, 8t. I>anttan*e Hllli London, B.C. 

Cheque! and PoftaJ Orders to be made payable to **The INTBRNATIONAL SUOAl 
JOURNAL," and net to Individuals 

Pt The Editors are not responsible for statements or opinions contained In artleles 
whieh are signed, or the source of which Is named. 

The Editors will be glad to consider any MSS. sent to them for Insertion In into 
Journal and will endeavour to return the same If unsuitable; but they cannot 
undertake to be responsible for them unless a stamped addressed envelope Is 
enclosed. 


Notes and Comments. 


The Brussels Convention: The British Standpoint. 

The West India Committee haa done well to address a letter just lately to the 
Government to aak once more whether the latter will now subscribe to the view 
loug held by the Committee (and others) that the Brussels Conveiitiou of 1902, the 
Additional A<it, and all subsidiary Ih^otocols, Declarations, and Agreements were 
all annulled by the outbreak of war in 1914. Attempts have been made before 
now to get an expression of opinion from the Government on this point, through 
the Foreign Office if we remember aright, but so far without result. The latest 
appeal, we note, is made to the Colonial Office, this Department being assumed to 
have an interest in the matter owJng to the fact that no preference can be given 
to sugar prodiiceil in our Colonies till six months’ notice has been given to the 
International Sugar Committee. 

We have repeatedly pointed out in our pages since the war broke out the 
grounds on which it is claimed wJth reason that the.Convention has been annulled 
through the war. But it is clear that with a view to avoiding any offence to 
the neutral members of the Brussels Convention no hui-ried or drastic step has 
been taken to denounce that measure, even by France the country which seems to 
have the most urgent reasons for dispensing with the agreement. France, as we 
have shown, has decided to assume for convenience’s sake—or perhaps we should 
say for diplomatic reasons—that the Convention still exists, and she has taken the 
alternative and equally effective step of giving notice to withdraw from its pro¬ 
visions on and after September Ist, 1918. 

Our Govorumeut may or may nut think the Convention is voided by the war; 
but their sole connexion with that measure is due to an entirely gratuitous under¬ 
taking that they would even after they withdrew from it in 1913 not grant any 
preference to sugar produced within the British Empire without giving six 
months’ notice. It rests with them then to give this notice, failing au)^ definite 
belief on their part that the Convention is now null and void and that they have 
hence oomplete liberty of action in respect of their treatment of British produced 
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sugar. They owe it to our colonies to free the latter as soon as possible from an 
unnecessary restriction, and if the Colonial Office have at heart the interests of 
the sugar industry in British colonies they ought without any further delay to get 
the matter settled, and so enable plans to be made for increased sugar crops with 
the assurance that these will not be barred from a reasonable preference in our 
markets owing to discredited pre-war treaties. 

As France retires from the Convention next September and thereafter regains 
complete liberty of action for her sugar industry, we suggest that His Majesty’s 
Government might arrange to give that six months’ notice not later than the 1st 
of March next, in which event the notice would mature on the same date as will 
the 12 months’ notice which the French gave to the Belgian Govemmant on 1st 
September last. Not that it is necessary to wait till next March; but it seems 
highly desirable that our Government should not fall behind their French ally 
in the date of withdrawal. And it must not be overlooked that by the under¬ 
taking made on behalf of the British Government under dates August 2nd, 1912, 
and June, 1913, with the Brussels Sugar Commission, the six months’ notice 
covered not only the intention to grant a preference to sugar produced within the 
British Empire but also any departure from the fundamental principles of the 
Convention, e.g., by imposing a higher Customs duty on beet sugar than on cane. 
It will hence be necessary for the Government, in order to obtain general liberty 
of action, to give notice of withdrawal from all its undertakings specified in Sir 
Edward Grey’s letter of August 2nd, 1912, addressed to the British Charge 
d’Affaires at Brussels, wherein Great Britain’s continued adherence (in the spirit) 
to the Convention was affirmed.* For otherwise, in the absence of any establish¬ 
ment of the fact that the Convention has become null and void through the war, 
we appear to be precluded from penalizing German sugar at some future date, 
unless we have given six months’ previous notice to that effect. 


Sugar Rationing: Amended Arrangements. 

That the system of sugar rationing which is about to be enforced within the 
United Kingdom is intended to serve as the basis for a general application of food 
rations, if the latter prove absolutely necessary, is becoming clearer every day. It 
is some months since the decision to ration the sugar was made, and although the 
new scheme does not come into force till the end of the year, the interval has 
proved none too long wherein to work out the details. In fact, a modification 
has been found necessary which may involve very huiTied aiTangements at the 
last minute- As wo show elsewhere, new instructions have been issued to deal 
with that considerable percentage of the population which is more or less fioating 
and which would be penalized under the prior arrangement whereby the con¬ 
sumers were registered by households and not by individuals. The intention is 
to retain the household grouping as far as it persists, but, in the event of any 
person ceasing to belong to a given household, to grant him instead facilities 
to buy his sugar individually wherever he happens to be by means of coupons 
issued to him at intervals. This is obviouslj’^ the nucleus of a system of 
rationing by individuals, and it is very likely that if it is found to work satis¬ 
factorily, the future rationing of other articles of food (which seems an inevitable 
event before many more mouths are over) will be based on the same arrangement. 

All this rationing is going to be a very expensive business for the country, 
and it is not at all clear that it will result in entire satisfaction to the consumer, 


1 For the Official Reports of these undertakings, see 1912, 497; and 1913,360-364. 
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especially to the poorer members of the community. But failing a radical 
reduction in the food consumption on the part of an appreciable section of the 
population, no alternative exists but to regulate their liberty to obtain food. A 
determined effort between now and Christmas is being made to preach up and 
down the countiy the doctrine of voluntary rationing. But it is doubtful whether 
it will succeed sufficiently to avert compulsory measures. To judge from what 
one hears in private domestic circles there is far too much selfishness rampant 
in the community, and amongst both rich and poor there are too many individuals 
who will do nothing till they are made to, and who meanwhile are determined to 
eat their full without regard to the circumstances. To such it is useless to preach 
self-denial for national reasons; only the law of force will affect them. 

It will be interesting to see whether the United States will succeed in getting 
the voluntary principle adopted and followed to such an extent as to render any 
like system of compulsory rations unnecessary. True the food question is not so 
acute in the States, but there is already manifesting itself a general shortage of 
all commodities, and strict economy is being preached all round. It will be greatly 
to the credit of the United States citizens if they respond. Meanwhile nothing 
but praise is due to their Government departments and officials for the very 
wholehearted way they have, from the outset of joining the war, taken steps to 
conserve the energies and supplies of their country in the common cause; and it 
does not appear likely that any of the expensive mistakes we made in this country 
during the first two years of the war will be their lot. If they have learnt by our 
experience, they have shown unexampled anxiety to learn; and they have 
undoubtedly tended to go beyond the limits of that experience and have shown 
a refreshing originality in devising ways and means. 


After-the-War Industries. 

The Government have recently drawn up a Bill for the control of the imports 
and exports of the United Kingdom for at least three years after the war, chiefly 
to enable them to exercise full control against any attempts of enemy countries 
to dump the products of what are called “ key** and other important industries 
over here before our own nascent attempts to produce these products for ourselves 
can mature and become fiiinly established. Evidently it is thought that this 
method of control is more comprehensive and more adaptable than a general tariff 
system which would take time to evolve. And we take it the Government would 
have the power to prohibit certain imports altogether if thought necessary. 

If an interview given by the chairman of one of the Government After^War- 
Trade Committees to an evening paper is anything to go by, it is evident that the 
Government intend by this means to give a measure of protection to certain new 
and vital industries within our midst, and plans are said to have been completed 
for the establishment in this country of large works connected with the following 
amongst others: optical glass, sugar beet, dye stuffs, and chemicals. The refer¬ 
ence to sugar beet confirms the supposition that the Government mean sooner or 
later to support the establishment of this industry within our agriculture, and 
that the Kelham project with which they are already associated is assured of a 
successful start. It is to be feared, however, that no attempt can now be made 
to get this factory going till after the war, since the labour shortage not only 
makes it undesirable to undertake building operations just now, but there would 
probably be difficulties in getting the necessary machinery. Anyhow, if the 
Government stick to their resolve to aid the scheme and if they take care* that 
the preliminary efforts to produce sugar are not spoilt by the ill influence of a 
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market swamped with cheap foreign sugar, we can aiford to wait the further 
interval which still lies between now and the inauguration of the new industry. ' 

Pessimists there are who opine that unless something is dione at once, the 
whole benevolent resolve on the part of the Government will fall through when 
peace returns. But we think credit should be given to the Government for an 
earnestness of purpose that will assuredly bear fruit one day. And the longer 
the war lasts the more complete will the public education become and the greater 
the general desire to retrieve the mistakes of the past. Against such feeling, no 
recalcitrant Government could hold out with any success. 

Cuba’s Dominance. 

In our last issue we briefly refen*ed to the fact that owing to the scarcity of 
available sugar in the United States due to the war the Cuban sugar producer 
was at length coming to his own and we affirmed that he should see to it that his 
claim was recognized for good and all. We might have added that opinion on 
this point is much more strongly expressed in that American sugar paper which 
has the closest ties with Cuba, viz., the Loiihianu Planter. This organ opines 
that if the Cubans were strong enough to cut themselves aloof from the New York 
financial interests, and were able to finance themselves, they would have the whole 
sugar world at their feet. Now is the time for the Cubans who produce the 
sugars of the western world to state their own independence and to organize their 
own sugar exchange, and with adequate capital, and adequate warehouse room, 
to finance their own sugar crops and keep them out of the hands of the men wKo 
have been utilizing every possible effort to break down the price of sugars, while 
they are at the same time securing from 50 to 100 }>er cent, greater margin for 
the little that they do to 96® test sugar in order to make it 100 per cent, pure 
sugar.” Hitherto, as our contemporary points out, the Cubans have had to send 
their sugars forward unsold to any of the great American markets, where there 
are practically but three buying interests and those three acting generally in such 
apparently concerted action as to justify the belief that their lines of action for 
months and for years have been to specifically depiess the price of Cuban sugars, 
for the purpose, as our contemporary believes, of lendering it easy for them to 
largely increase their margin of gain in the refining of the 96® sugars. 

But the war has given the Cubans an unexpected ojiportunity and they would 
be foolish if they allowed it to pass without endeavouring to break up the prevail¬ 
ing monopoly. It is unfortunate however that any struggle which may result is 
bound to affect adversely—if it does affect—the couise of the sugar supply to the 
United States and her Allies in Europe; and it is to be hoped that any negotiations 
which may arise between the American Food Administration and the Cuban repre¬ 
sentatives will lead to a recognition of the claims of the Cuban sugar producing 
interests; but it must be confessed that the composition of the luternatioual 
Sugar Committee at New York as regards its American representatives is not of 
such a character as to warrant concessions being made if they can possibly be 
avoided. 

The Personnel of the International Sugar Committee. 

In fact the composition of this Committee has met with considerable criticism 
on the part of the sugar producers, especially the cane growers of the Southern 
States ; and their organ, the Louisiana Planter^ has been extremely bitter over the 
way that Hoover has filled the sugar committee at New York with men represent¬ 
ing solely refining interests. It avers that he has placed the domestic sugar 
industry, and the colonial sugar interests of Hawaii and Porto Eico, in the handfi 
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of the recoguised enemies of the sugar industry, viz., the Refining Trust, who 
have for years past more or less controlled the operations of the sugar market at 
the expense of the sugar growers and have thwarted all the latter’s attempts to 
become independent of them by placing direct consumption sugars on the market. 
The consequence is when all sugar interests in the States are being besought to 
work together in the common cause so as to deal successfully with the war>time 
shortage of that food, a certain amount of suspicion is being legitimately shown 
by aggrieved parties because they have no representative on the International 
Committee and they see what they take to be their trade enemies placed in full 
power of all sugar operations. This suspicion is reflected in an unwillingness on 
the part of New Orleans to supply New York with sugar, and, as we show below, 
the former has been able to get the upper hand for the time being and refuse the 
refiners greatly needed supplies of raw. 

On the whole we think it was a mistake on the part of Hoover to fill the three 
American places on the International Committee with refiners’ nominees; one 
would have been ample. The other places might have been filled by representatives 
of the sugar growers, and of the sugar dealers and brokers. The growers might 
indeed have had two representatives, one for domestic and colonial cane, and 
the other for domestic beet. If some such appointments had been made, there 
would have been no cause for discontent and suspicion, and all parties might have 
pulled together in harinuny. But as matters stand, the unrepresented Louisiana 
interests are playing the pait of passive registers to the Sugar Administration, 
while both the Cuban producers and the United States middlemen are not without 
their suspicions that the Administration is playing the game of the refiners at the 
expense of the other parties. Thus it is feared that the control over the wholesale 
tnide by the Administration in the supposed interests of the consumer is tending 
to work for the elimination of the jobber or middleman, and this fear is not 
lessened by the fact that the American Sugar Refining Co. is just now pushing a 
considerable business in sales direct to the retailer. As for Cuba, the latest news 
at the time of writing is that the produceis are holding out for 4J cents, f.o.b. 
Cuba, while the Sugar Administration offers cents. In view of the extra cost 
of production in that island and the increasing shortage of labour, the Cubans are 
not likely to accept the lower figure, but they may compromise on 4*60 cents. 

The Louisiana Situation. 

The position in regard to Louisiana is briefly this. With the stoppage of 
supplies from Cuba till the uew crop comes to hand, the Atlantic refiners have 
been looking to Louisiana to supply at lea»t 100,000 tons of raws to keep them 
going. But the Ijouisiuna sugar producers have other ideas, and seeing as they 
thought the opportunity to act independently for once of the sugar refining trust, 
they have endeavoured to dispose of their output elsewhere at remunerative 
prices, much of it in the form of crystallized white or direct consumption sugar. 
Had there been no sugar administration, it is probable that they would have scored 
effectively at the expense of the refiners; but unfortunately for them tbe Food 
Controller has had his say in the matter of prices, and some acrimony seems to 
have resulted. The planters first undei’stood that they would be allowed to sell 
their white sugars at the same price as refined, viz., at 8*35 cents less 2 per cent. 
But it was soon made clear to them that this price would only be allowed where 
other refined sugars were sold on this basis, that is in the easteim price zone; 
otherwise they were forbidden to sell above 7’26 f.o.b. New Orleans, in the case 
of white sugars or above 6*35 in the case of raws. The refiners originally offered 
an average of 6*225 for raws at New Orleans, but increased their offer in the end 
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to the &'6d maximum, while they made great elioits to whip up the planters to 
supply 100,000 tons for refining. But the latter are disinclined to make 96° test 
sugar, finding the manufacture of white sugars even at the 7*25 basis more profit¬ 
able. As a consequence, it is said to be doubtful whether the refiners will get as 
much as 25,000 tons, all the more as exceptionally heavy frosts have supervened 
in Louisiana, and instead of the 278,000 tons looked for, the present crop is now 
likely to fall below the 200,000-ton mark. 

The Food Administration is desirous of placing all Louisiana and direct con¬ 
sumption sugars on a basis of 7*26 cents, so as to make the 7*26 price rule over a 
wider base than at present exists. This voluntary agieement to a price which has 
been accepted by the beet interests does not, however, meet with the planters* 
approval, and they are likely te hold out for a better figure. Meanwhile, what 
whites have been available from the much reduced crop have been eagerly absorbed 
by buyers on the local New Orleans exchange at the full price of 8*35 cents ! 

Notes on American Sugar Production. 

By our American Correspondent. 

The features of the month in the sugar situation here have been the gradual 
working out of the Food Administration’s plans for the control and distribution of 
the coming crop and the very real scarcity of supplies that has prevailed throughout 
the eastern half of the country. The latter is the first pinch that the American 
public has felt since we entered the war, and has given them their first serious 
intimation of the fact that they will presently be under the necessity of doing 
without some things to which they have been accustomed and of cutting down iu 
the use of many others. 

No serious hardship has been inflicted on consumers by the scarcity of sugar. 
In most communities it has still been possible to obtain it in limited quantities, 
although grocers have doled it out to their customers in amounts of 1 to 3 lbs. 
at a sale. For the manufacturing confectioners, however, and for some others 
who use sugar in considerable quantities, the situation has been more serious. 
The confectioners have been cut down to 60 per cent, of their normal supply, and 
some of them are being compelled to curtail their output in cou8otj[uence. 

One of the curious developments of the situation has been the appearance in 
retail shops in New York and a few other eastern cities of ‘*raw*’ sugar being 
offered direct to consumers. The amount handled in this way was small, con¬ 
sisting of a single shipment of Peruvian centrifugals of about 98° test. While 
purchasers took this sugar eagerly, it is probable that further transactions of this 
sort will be discouraged, for the reason that the sale of this sugar to consumers at 
9J cents the lb.—the same price fixed for refined granulated—is manifestly unfair 
to domestic producers who have agreed with the Food Administration to sell their 
centrifugals at 6*80 cents the lb. 

Even in the western States, where 92 beet factories and the two Pacific Coast 
refineries handling Hawaiian cane raws have been steadily in operation, distribu¬ 
tors in many cities have experienced more or less difficulty in keeping supplies up 
to the requirements of their trade. This has been due to the increeutlng absorption 
of transportation facilities in the movement of material contributing directly to 
the conduct of the war. Sugar is accumulating in large amounts in western 
warehouses, and it is becoming evident that the extensive distribution of beet 
sugar in the eastern States duiing the period before new crop Cubas become 
available as planned by the Food Administration will be impossible. 
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The negotiations which the Food Administration has had under way with the 
Tarious groups of producers have progressed steadily, and it now appears probable 
that all sugar from producing sections ordinarily supplying this market will be 
sold at prices fixed by voluntary agreement. Following the action of the beet 
sugar producers in voluntarily agreeing to limit the price of their output to 7*26 
cents the lb., seaboard basis, Hawaiian and Porto Eican interests have agreed 
tentatively to a rate of 6*80 cents for their 96® test centrifugals which, with the 
refiners* margin added, will place their sugar, when refined, on virtually the same 
basis as the beet product. 

Conferences between the International Sugar Committee and a commission 
representing the Cuban Government have been under way for the past fortnight 
in an effort to arrive at an agreement as to the price which is to prevail for Cuban 
centrifugals. It is known that there is no broad difference of opinion between 
the two parties to the conferences, and it is possible that by the time this appears 
in type a definite decision will have been reached. Opinion in the trade anticipates 
a final agreement on a price of 5*90 cents, duty paid, landed in New York, as 
probable for 96® test Cubas. If this price is finally agreed upon it is anticipated 
that the price of domestic centrifugals will be made to conform to it. 

While it seems reasonably certain, therefore, that the American people—and 
those of Great Britain and France in so far as they draw supplies from this side 
of the Atlantic—will receive their sugar at a very reasonable price during the 
corning year, the outlook as to the volume of the supply is not so reassuring. 

Practically every development that has taken place in the past two months 
has been of a sort to cause a sharp revision downward in the estimates of pro¬ 
duction. Hawaii is just emerging from a prolonged drought which in many 
places has burned the cane down to the very roots. Facts about Sugar publishes 
a cable report from the islands giving a tentative estimate of 498,000 long tons as 
the probable yield for the coming crop. If this figure proves to be correct it will 
mean a falling off of roundly 80,000 tons as compared with the crop now ending. 

The sugar beet harvest likewise is yielding an actual outturn below earlier 
expectations. The beet-slicing campaign was late in starting, and in some sections 
labour to harvest the beets and cars to transport them to the factories have been 
lacking. The latest estimate of probable production is 715,000 tons instead of 
liearly 800,000 tons hoped for when the beet seed was put down. 

In Porto Eico nothing has happened thus far to modify the early estimate of 
a crop of 446,000 tons or about the same as last season. The ofidcial figures for 
Porto Eico’s 1917 production have just been published, by the way, and place the 
crop at 449,114 tons. 

In Cuba, where the grinding season started last week with the commencement 
of operations at Central Manati, the conservative opinion is that the crop will rim 
very little if any above last season’s production of approximately 3,000,000 tons. 
There is some question as to the extent to which the burning of cane fields during 
the rebellion last spring will affect the crop, but it is considered unsafe to look for 
any appreciable increase over last year. 

From the above tentative estimates it appears likely that American sugar 
production during the coming season will show a falling off of 100,000 tons or 
more as compared with the season just closed. With no appreciable increase in 
Cuban production and with reserve stocks completely exhausted, it seems entirely 
probable that the dearth of sugar will continue to a modified extent both in Europe 
and America during the coming year unless shipping is made available for the move¬ 
ment of Java and Philippine sugars on a larger scale than during the present year. 

New York, November 20th. 
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VII. 

The Vicissitudes of the Brussels Convention.— 

The Journal des Economutes of September 15th, 1917, contains a most 
interesting article from the pen of M. Yves Guyot, the great French political 
economist and free trader, entitled, “Za Question des Sucres en 1917'' He had 
published, in 1901, a little book, entitled, “ La Question des Sucres en 1901,** the 
substance of which we afterwards listened to with great interest at the Boyal 
Statistical Society in 1902. At that time he denounced the system of bounties on 
the production and exportation of sugar with great vigour, but we did not know 
till now what an active part he had been playing in the struggle for the success 
of the Brussels Conferences of 1901-2. He here tells us the interesting and 
somewhat surprising story; we give it in his own words, which have a special 
flavour:— 

“In the month of February, 1902, I went to Austria-Hungary to try to 
detach the Government from the German Syndicate, of which some members 
realized that such a state of things could not last, but of which the majority were 
strongly attached to their bounties. I saw, at Budapest, the Minister of Com¬ 
merce, with whom I was acquainted, and who replied : ‘ I know nothing about it, 
and I do not want to know. Go and see the President of the Syndicate.” On 
this advice I went to the President. I was informed that he was at Berlin. This 
reply did not surprise me. I had an interview in the afternoon with the Minister 
of Finance. He told me very politely that he was too busy with his Budget to be 
troubled with the sugar question, and both Ministers agreed in giving me the 
advice to ‘ go to Vienna to see the Austrian Minister of Finance—he understood 
the question.’ I was surprised to find Hungarian Ministers exhibiting so much 
humility, and so ready to efface themselves behind an Austrian Minister. I was 
stupified—and took the train. The Austrian Minister, Professor of Political 
Economy, author of a great work, member of the Political Economy Society of 
Paris, was well acquainted with the question and with the burdens laid on the 
consumers and on the Budget by this regime of bounties. He called a meeting 
of a certain number of refiners and sugar producers, before whom I made my 
statement. My calculations showed that the refiners, much less numerous than 
the producers, got much the most out of it. No one contested my figures. One 
of the influential members of this meeting, walking back to the hotel with me, 
said : * You have given the figures of our profits. They are exaggerated, but no 
one can contest them because we are all mistaken.’ Two days afterwards I received 
a despatch from our Ambassador informing me of the adhesion of the Austro- 
Hungarian Government to the principle of the Convention.” 

This was a great diplomatic feat, but M. Yves Guyot tells us of one still 
more interesting. On January 20th, 1902, he went to see Sir Michael Hicks- 
Beagh, then Chancellor of the Exchequer, to ask him to strike bounty-fed sugar 
with a penal clause, without which the Brussels Conference could not come to 
an agreement. He replied: “What are you asking of me? I am the most 
fortunate of Chancellors of the Exchequer. The Anglophobes of the Continent, 
thanks to their bounties, in paying more than my Customs duty, furnish me with 
part of the expense of the South African War.” 

This is a curious reply. They would have paid more than the Customs duty, 
and thus have furnished him with extra revenue to pay for the war, if he had 
done what M. Yves Guyot asked—levied a countervailing duty on bounty-fed 

^For previous articles o! this series, see 1916, 153, 254, 494; and 1917, 249, 896, and 492. 
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sugar. But that is exactly what he refused to do. To the present writer he said 
at last: “I agree with you now. But do not talk about a countervailing duty» 
talk about prohibition.” This he said as a free trader, not being able to see that 
the one would be the restoration of free trade in sugar, but that the other certainly 
would not. He was still obsessed by the dogma— ‘ * duty for revenue pui*poses only.” 

M. Yves Ouyot continues his story. made him see the force of the 
arguments of a frtz trader on the necessity for a free-trade country not to favour 
the aggressive protectionism of Cartels and bounties. This conversation took 
place about noon ; at six o’clock in the evening Sir Michael Hicks-Bbaoh told 

me that the penal clause was agreed to.He was kind enough, in 

announcing this news to me, to introduce it with the following words: ‘ Lord 
Salisbury said to me that we could refuse nothing to the great friend of England.’ 
I had invited to dinner a friend of Sir Michael Hicks-Beach, Mr. George 
Granville Lbveson-Gower, and Sir Nevile Lubbock. When I told them the 
news they were kind enough to say (only too truly): ‘ You have obtained what 
no Englishman has been able to obtain.’ The Germans remained convinced, up 
to the last moment, that the British Government had not couKented to the penal 
clause; and I was informed in Paris and London that they had attached to my 
person une police'^ 

In a review of the adventures of the Sugar Convention these stories must not 
be omitted; they are most interesting, and all British sugar industries are very 
grateful to M. Yves Guyot for his valuable and timely assistance at a highly 
critical moment. 

In his new essay, “The Sugar Question in 1917,” M. Yves Guyot protests 
against the recent denunciation of the Convention by the French Government. 
The gi'ound he takes up is that the Convention, as he very truly urges, was a step 
towards the restoration of fi ee trade in sugar, and that, therefore, its denunciation 
is a reactionary move towards the old bounties and Cartels. He foi’gets that the 
Convention, unfortunately, contained the germs of a Cartel bounty, which has 
been flourishing now in Austria ever since 1907, and has enabled the industries 
of sugar production and refining in that country to obtain an increase of price in 
the home market of nearly £3 per ton, quite enough to give an enormous artificial 
stimulus to production and refining in Austria-Hungary, to the great detriment 
not only of all natural producers and refiners, but also of the consumer. He does 
not know that Germany was making gi'eat efforts to follow the example, but had 
some difiiculty in getting all the members of the industry to come in and join in 
the “Combine.” Without a perfectly tight and universal agreement no success¬ 
ful Cartel can be formed. Their last effort to force recalcitrant members into the 
fold was to offer to British buyers a rebate on their purchases. They attained 
their object by this means, and we heard that the new German cartel was at last 
an accomplished fact. Then came the war. All this shows that, in point of fact, 
the Convention had become a failure before the war killed it. A Convention to 
secure the abolition of cartel bounties is, as the British delegates were warned at 
the time, a mere “scrap of paper ” if it permits of a bounty of nearly £3 a ton. 

But that is not all. M. Yves Guyot also forgets that, in 1907, the British 
Government evidently regarded the Convention as a mere “scrap of paper ” when 
they calmly repudiated their solemn undertaking on which the whole Convention 
was based, and in faith of which the other Parties to the agreement abolished their 
bounties. In both cases the unfortunate Convention became a mere “scrap of 
paper,” and M. Yves Guyot need not regret its final disappearance. It had 
already died a natural death when the war broke out. In future we can abolish 
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bounties without the assistance of Conventions, by the simple and most effective 
remedy of a countervailing duty. It either succeeds in abolishing the bounty, or, 
if not, it restores freedom of competition in British markets, and at the same time 
adds to our revenue, without injury to the consumer and with great advantage to 
the taxpayer. 

In the course of his essay M. Yves Guyot quotes (from the Journal dea 
FahHcanta de Sucre^s French translation) certain passages from a little book 
published by the British Empire Producers* Organization, entitled Short 
History of Sugar, 1856-1916,—A Warning,” the writer of which had occasion to 
quote a passage from a book on “ The Elements of Beoonstruction.” The writers 
of that book divide their proposals into five heads, of which the first is “Economic 
Syndications upon a National or Imperial Scale.” M. Yves Guyot adds in 
brackets “ (cartels).” This is quite a misconception, there is nothing in the book 
to indicate that its authors have any such idea. Books of this kind are often 
written by those who have no practical knowledge or experience of the details of 
industrial or commercial life. A syndicate like the German sugar cartel, created 
for the sole purpose of raising prices in the home market, would never be tolerated 
in this country. It would be at once declared illegal, just as it is in France. 

Let us now take a brief look at the position of the British consumer and of 
the British sugar industries at the moment when the birth of the Brussels Con¬ 
vention was about to take place. In the year 1900 we were consuming annually 
about 1,600,000 tons of sugar, and this sugar, with the exception of 129,000 tons— 
a negligible fraction—of cane sugar, imported for special purposes, consisted 
entirely of European beetroot sugar, produced under the stimulus of the bounty 
system. Here was at lust the absolute monopoly of the British market by bounty- 
fed beetroot sugar, long foretold by those whose industries were being pushed out, 
but always scoffed at by those who, in the name a spurious Free Trade, refused 
to permit British industries to enjoy freedom of competition in their own markets, 
and who were moving heaven and earth to prevent the bounties from being 
abolished. They knew nothing about the facts of the situation—such facts as 
the entire monopoly of the British market by the foreigner, the dependence of the 
world for more than half its sugar consumption on the success of the European 
beetroot crop, and the consequent groat rise in the price of sugar every time the 
European crop was deficient. All this was a sealed book to them ; the only thing 
they knew was that the cry—“Free Trade in danger”—was good for winning 
votes for their party, so they shut their eyes to facts and cried aloud that the 
price of sugar would be raised £5 a ton if bounties were abolished. The Conven¬ 
tion was signed and ratified, and the result has been that during the 11 years of 
its life, up to the first week in August, 1914, the price of sugar ranged round 
about the cost of production, sometimes below it, that is, from £8 to £10 per ton, 
just about a penny a pound, except when there was a bad beetroot crop, as in 
1904, 1909, and 1911, when the unfortunate consumer had to pay the penalty for 
allowing beetroot sugar to obtain a monopoly in British markets. 

This 11 years’ experience is a pretty good refutation of the cry raised in 1902 
that the price of sugar would be raised £5 a ton. The temporary high prices for 
a few months in 1905, 1909, 1910, and 1911 were caused by the bounties, not by 
their abolition, because they had artificially stimulated the beetroot industry to 
such an extent as to make the world’s price of sugar dependent on the climatic 
variations in a small portion of the European Continent. 

During the monopoly of our market by Continental beetroot sugar the British 
sugar refining industry had to give way to an annual importation of nearly a 
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million tons of foreign refined. We hare seen the result during the three years 
of wer. Our refiners, for that reason, cannot now turn out more than 750,000 
tons a year, and we have to go to New York for the remainder of our refined 
sugar, to supply the balance of our consumption of 1,600,000 tons, eked out with 
what white sugar we can scrape together from Java and Mauritius. 

These are all points either caused by or the cause of the various adventures 
and troubles of the Convention period. We now turn to the one great catastrophe, 
for which we have to thank the delusion of the fanatics who cry '‘perish all British 
industries so long as we adhere to the only true faith—duty for revenue purposes 
only.** There was a change of Government in 1906. The new-comers at once 
began to wage a most vindictive war against the Sugar Convention. The fight 
culminated in June, 1907. During the preliminary contest it was evident that 
the Government obtained their information not from British sugar producers and 
refiners, but from a small coterie of confectioners (not the whole body) who per¬ 
sistently declared that the Convention had, by shutting out Russian bounty-fed 
sugar, deprived the country of its supply of sugar. It soon became apparent that 
the Government were determined to turn a deaf ear to the facts by which this 
assertion was completely refuted, and to take action solely on the false evidence 
furnished to them by their faithful political supporters. It was useless to point 
out to them facts well known to every sugar expert in Europe, namely that our 
supplies of sugar from Russia were a mere drop in the ocean, and that there were 
ten million tons of sugar free to come to us, from which we selected, without let or 
hindrance, the 1,667,800 tons which we imported in 1906, the largest importation 
then on record. The absence of Russian and Argentine sugars, the only prohibited 
imports, had absolutely no influence on our supplies because those sugars simply 
went elsewhere and liberated an equivalent quantity of other sugar available for 
the British market. Our imports of Russian and Argentine sugar were, moreover, 
a perfectly negligible quantity. But, whatever the quantity might be, the fact 
remains that wherever they went they simply displaced other sugar, and whatever 
price they were sold at was the world's price. If that price was reduced by their 
sale. Great Britain l>enefited with the rest of the world. The whole foundation on 
which the Government’s policy was based is, therefore, partly a pure delusion and 
partly a fabrication invented for party purposes. A Government Minister in the 
House of Lords showed the Government’s profound ignorance of the subject by 
declaring in the House (June, 1907) that the high price of sugar in 1905,—really 
and solely caused by the bod beetroot crop, which reduced the world’s supplies 
by the serious amount of 1,200,000 tons—was caused by our being unable to 
obtain our usual quantity of the Russian and Argentine crops—about 80,000 tons 
at the outside. It is to be hoped that in future our Cabinet Ministers will take the 
trouble—as those in France, for instance, do—at all events to endeavour to master 
the subjects with which they have to deal. 

On the 1st June, 1907, the Foreign Office addressed to the British Minister 
at Brussels a despatch with reference to the coming time when it would be neces¬ 
sary to renew the Sugar Convention for another term of years. The important 
words of the despatch are as follows:—“His Majesty’s Government have come to 
the definite conclusion that the limitation of the sources from which sugar may 
enter the United Kingdom, whether by prohibition or by the imposition of 
countervailing duties, is inconsistent with their declared policy, and incompatible 
with the interests of British consumers and sugar-using manufacturers, and that 
oonaequently it will be impossible for them to continue to give effect to the provi¬ 
sions of the Convention requiring them to. penalize sugars declared by the 
Permanent Commission to be bounty-fed.” 
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The events which followed this statement must form the subject of a further 
article. We have pointed out above the reasons why this declaration has no 
foundation m fact. It may be added that “the declared policy’* of the British 
Government in 1902 was exactly the opposite policy, and that it was solely on the 
good faith of that policy that the principal countries of Europe were induced to 
abolish their bounties. The undertaking of Great Britain—her “declared 
policy”—was the basis on which the whole Convention lested, and without 
which it became “a mere scrap of paper.” 

The sequel is most interesting and instructive. G. M. 

Sugar Rationing in the United Kingdom. 

The following is the new scheme of Sugar Registration devised by the 
Ministry of Food for coping with the numerous cases of travellers or removals. 
It amplifies the previous arrangement of household sugar cards and will ultimately 
succeed the latter entirely. 

The Food Controller has approved a scheme of individual registration under 
which will be included (a) those who by reason of their occupation are frequently 
moving from place to place, and (6) those who, having been registered as members 
of a household, have for any reason ceased to be members of that household. 

(1) In the case of those persons who have either never been registered on a 
household sugar card or who have been so registered but have since ceased to be 
members of that household, the method of obtaining a sugar supply under this 
scheme is as follows :—Application forms, together with a printed envelope may 
be obtained from any post oflBce which when filled in by the intending consumer 
must be posted to a new department, the Sugar Registration Clearing House of the 
Ministry of Food. If the form is in order a ration paper will be posted to the 
applicant on the production of which at any post office he will be able to obtain 
sugar coupons coveiing a period of eight weeks. The coupons will allow the 
holder to purchase sugar to the amount indicated from any retailer in any locality. 
At the end of eight weeks the holder of the ration paper may obtain a new supply 
of coupons from the post office on the presentation of his ration paper. 

(2) In the case of those persons who have originally been registered as 
members of a household and are still so registeied, a Declaration Form has to be 
procured from the retailer and filled up by or in respect of each person included in 
a Household Sugar Card and is given to the retailer with whom the latter sugar 
card has been registered. The retailer supplies in exchange a “Retailer’s Sugar 
Ticket” in respect of each such person, and this ticket has to be produced when 
sugar is being purchased from the retailer with whom the person is registered. 
It can moreover be used as a removal ticket. In that event the person ceasing to 
be a member of a liousehold will claim his ticket from the householder and can 
exchange it on surrender at a Post Office for eight weeks’ supply of coupons. 
The ticket so surrendered will be forwarded to the Registration Clearing House 
where a Ration Paper will be prepared and delivered to the owner who can 
thenceforward draw coupons at the proper intervals. The ticket will then be sent 
to the Food Control Committee of the district in which it is registered, and this 
committee will debit the ledger account of the retailer with the amount of sugar 
affected. It should be added that once the holder of a Retailer’s Sugar Card has 
had occasion through temporary or permanent removal to exchange it for coupons, 
he will thereafter come permanently within the coupon system* This affects 
persons going away on holiday who have to buy sugar while so absent. 
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Report of a Private Parliamentary Committee. 

The members of the House of Commons possess a Commercial Committee for 
watching trade interests generally, and in view of the extent to which the Govern* 
ment has the last few years taken control of trade, they not long since appointed 
a special Sub-Committee to consider and report as to whether the Government was 
carrying out the distribution of commodities throughout the country with due 
regard to the necessity for maintaining low prices for vital articles of consumption, 
and to the interests of the commercial classes; and whether also the Government 
in its overseas purchases of commodities was paying due regard to the commercial 
interests of the country. 

This Sub-Committee made enquiries in many quarters, and considered the 
questions refeiTed to them, after consultation with various traders’ organizations 
and individuals, by whom they were furnished with a variety of information. 
They have just issued their Report, and in it they give expression to the conviction 
that in many cases Government control has not secured continuity and sufficiency 
of supplies, nor has it invariably conduced to their distribution at reasonable 
prices. There are complaints that the system of control has been arbitrary in its 
operation, and that the fullest use has not been made of the knowledge and experi¬ 
ence of those most largely engaged in the ordinary channels of the business of 
import and distribution. 

Much of the Report is occupied with Appendices containing the reports of the 
traders’ organizations and other sources of information, and there is a memorandum 
dealing with Sugar” which we reproduce below. 

Memorandum on Sugar received by the Sub-Committee. 

At the outbreak of war, the stocks in the country were small, owing to the 
fact that, for many years, we had been relying for our supplies upon shipments of 
beet sugar from Germany, Belgium, Austria, Russia, etc. It was not, therefore, 
customary for the refiners and dealers to hold very large stocks. 

Upon the outbreak of war a small syndicate was formed which immediately 
bought up all the free sugar it could lay hands on. The consequence was an 
enormous rise in the price of sugar, brought about by the action of this specu¬ 
lative syndicate. Consequently, people at once lost theu* heads, and there was a 
great outcry (especially by the Labour Members of Parliament) for the Government 
to intervene and take over the control of sugar. At the same time certain 
interested people went to the Governtnent and induced it to place the purchases in 
their hands. 

It is believed that no member of the committee that was appointed by the 
Government had any previous experience in this class of business, that is, the 
buying and shipping of sugar, attending to finance, freight, insurance, and other 
necessary work incident to a merchant’s business. 

At the same time, the sugar refiners were in leather an awkward position, 
and, with a rising market, they found themselves in the buying market in com¬ 
petition with the Government. 

The Government Committee that was appointed rushed in and commenced 
buying wildly without in any way considering whether it had the ships to carry 
the sugar, or whether it could arrange for the finance. The consequence was that 
their first purchases in August, 1914 (wo take the basis of Java sugars), were 
made at 12. fid. per cwt, free on board, and by October they drove the price up to 
20s. per cwt. 
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This very considerably frightened the refiners, who were afraid of buying at 
the high prices, as they thought it probable (in fact it was almost certain) that if 
the business had been allowed to be carried on through the usual channels prices 
would have declined. There is no doubt, therefore, that the refiners, wishing to 
be sure of a profit, helped to decide the Government to take over the whole thing, 
and to hand the sugar that had to be refined to the established factories, paying 
them (it is said) the high price of 5s. per cwt. for refining. 

In September, 1914, when the Government thought they had bought up 
everything in all parts of the world, they realised that there were sources of supply 
of which they had never heard, but which were known to the merchants. 

Before the production of beet sugars had attained its present magnitude, 
imports of sugar were made to this country, not only from Java, but from the 
Philippines, from China, from the Madras coast, from Mauritius, from the West 
Indies, and many other countries. It was the Sugar Bounties which ruined the 
sugar trade of this country originally and brought about the position that we 
found ourselves in in 1914. 

A firm forty or fifty years ago imported considerable quantities of China 
sugars to this country, when there were several refineries in the East end of 
London round by the London and St. Katharine’s Docks. All these were closed 
down owing to the Sugar Bounties, and thousands of people were thrown out of 
employment. 

When the Government and their advisers found that they had made a mistake, 
and discovered that it was probable there would be large imports of sugar over 
and above what they had bought, fearing that their purchases would show a loss, 
they were induced to prohibit the import of sugar by private fii ms except under 
licence. When licences were applied for, they were generally refu.sed. 

The firm w’ere interested in 12,000 tons of Argentine sugar, and had chartered 
two steamers, the “ Imperial” and the “Wentworth,” both at 208. per ton, the 
former for loading the middle of October, the latter for loading the middle of 
November. The “Imperial” was actually half loaded with sugar when the pro¬ 
hibition came in force. That was on the 19th October, 1914. 

They and their friends had advanced on this sugar £125,000, and they applied 
to the Government for a permit to import this sugar into the United Kingdom. It 
was refused. Their friends further olfered it to the Government at 228. per cwt. 
c.i.f. London, for white Argentine sugar. This also was refused. The reasons, of 
course, were never given, as a Government Department cannot be expected to give 
itself away. 

There were several cases where the regular traders were treated similarly. 

In the meantime the freights from the Argentine for grain bad gone up to 
608., and as the steamers were chartered specifically for cargoes of sugar the 
owners refused to allow them to be used for anything else at the same rate. The 
result of the attitude of the Government was that the “Imperial,” which had on 
board nearly 3000 tons of sugar, had to have it discharged again, and the shippers 
had to resell it for another market. This involved them in very heavy losses. 

The fact is that the whole of the action of the Government in the matter of 
sugar (as of other things) has been political. The contention of the merchants 
(who are neither gamblers nor speculators) is that, had they been allowed to carry 
on their business in the usual way, the demand and the increase in price which 
occurred (owing to the action of the Government and the small ring of speculators) 
would very soon have righted themselves, as the merchants would have brought 
sugar from all parts of the world. They would not, like the Government, have 
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confined themeelveB to transport in British steamers. They would have chartered 
neutral steamers for the trauspoi-t of sugar, and by this means many steamers 
which were employed in taking supplies to Germany—American, Norwegian, and 
Swedish steamers—would, in addition to the British steamers, have been char¬ 
tered by the British merchants to bring sugar and other produce to this country. 
The merchants would not have bought the enormous quantity of produce all at 
one time, as the Government did, and thus send up prices. 

As a proof that the action of the Government tended to inflate prices, you only 
have to look at the position of the Java sugar to-day, three years after the out¬ 
break of the war. Whilst the Government in October, 1914, had sent the price of 
Java sugar up to over 208. f.o.b., the same sugar can be bought to-day in Java at 
148. f.o.b. The great difficulty always has been one of transport. Here again the 
confusion and muddle have been appalling in the way boats have been utilized—not 
to the best advantage of the community—by centralizing everything. It stands to 
reason that one man cannot do the work of hundreds—at least, to do it efficiently. 

Now, as regards the question of distribution. At first, one gentleman, who 
had the ear of the Sugar Department, endeavoured to get a monopoly of the dis¬ 
tribution. There was a big outcry in the City amongst the dealers and brokers 
who, for years, had been doing this business, and who all had their own con¬ 
nexions. They resented (and very rightly resented) the attempt made to rob 
them of their livelihood. In answer to a deputation, it was decided, after con¬ 
siderable difficulty, that the brokers and dealers were to bo allowed to continue to 
do their business, but the gentleman who had been instrumental in inaugurating 
the Government interference, was put in a position which enabled him to demand 
of everybody who came for supplies, the names of their buyers. This action has 
been, and is still, very much resented by the trade, as it wais considered wholly 
unnecessary that an ordinary member of the trade should be put in a position to 
learn the business of all his competitors, and, consequently, inflict upon them a 
great injury in the future. 

This Eeport* amounts to a pretty severe condemnation of Government control; 
and the memorandum above reproduced is a very striking expose. No comment 
which we could write now would be so telling as the following short extract from 
our issue of January, 1916 (page 6). We support our statements with the actual 
figures of the prices, top and bottom. We can develop them further if they are 
disputed, in fact we did so in another article on the same subject. 

“The British Government thought they would steal a march on the rest of 
the world’s sugar consumers by laying in (in a hurry) such a stock of sugar as 
would at all events keep the British consumer supplied for many months to come. 
They were most successful. They secured a million tons at what they thought 
was a very moderate price, only a little more than double the usual figure. They 
were so pleased that they actually congratulated the House of Commons on their 
success in saving the consumers from the evil effects of undue speculation and 
consequent high prices. It did not occur to them that their little speculation in 
buying a million tons of sugar was the biggest gamble Mincing Lane had ever 
seen, and that the rise in price caused by it far exceeded any former rise in sugar 
during so brief a period. Neither did it occur to them that possibly, when they 
completed their monster operation prices might fall to the old level. But, alas, 
that is exactly what happened. The British Government had wasted not only 

I This Report, bo it observed, is drawn up by a Committee of private niembei*a of the House 
of Commons and not by a Committee appointed by the Government, It therefore possesses a 
freedom of action and criticism such as la frequently absent from Government Committees. 
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their time but their money. Never mind; they promptly prohibited the importa¬ 
tion of cheap sugar and made the consumers pay the cost of their unfortunate 

little purchase.The sugar markets of the world, in October and 

November, 1914, fully realized the fact that the scare in August was without any 

solid foundation.Prices began to fall, and by the end of October 

the price of sugar in the United States was 3 cents per lb.—i.e., IJd. per lb., or 
£14 per ton below the top. On the 2nd November, 1914, Cuba centrifugals 
were sold at 2*44 cents per lb., cost and freight to New York, exactly the price 
quoted on the 15th June.’* Verb. sap. 


Metal Hardness and its Relation to Wear. 

By PRANK OOXON. 

For many purposes in the sugar factory hardness of materials is specified or 
desired in various degrees, but when actual conditions of working imply wear 
the engineer does not really require hardness, although he asks for it. What he 
does desire is resistance to wear or to deformation, or some other property or 
combination of properties which is of importance for the particular purpose in view. 

Thus, if we consider grinding or wearing, it is necessary, if the metal is not 
to wear away quickly, (1) that the particles on the surface shall not be readily 
displaced, and (2) that the particles so displaced shall not readily be removed. 
Both conditions are necessary, either alone is not sufficient. Substances which 
are really hard do not permit of these particles being readily displaced, providing 
their microscopic structure is suitable—hence they will wear well. Plastic 
materials do not permit of these displaced particles being readily removed—hence 
they, too, may give good wearing surfaces though they are not really very soft. 

The good wearing properties of manganese steel, for instance, would appear 
to be due to two causes : (a) the relative high natural hardness of the metal itself, 
and (/)) the fact that the pai tides which are so displaced from the outer surface do 
not come away and form a powder, but are plastically spread over other parts of 
the surface; they are thus capable of being repeatedly displaced and are work- 
hardened before being ultimately lost. 

The extent to which the metal will work-harden is a very strong factor, for 
the higher this property is manifest the tougher the metal and its suitability for 
wearing purposes. 

There are two methods adopted by present day engineers for testing the 
physical hardness of materials ; one is the Brinnell Ball and the other the Sclere- 
sodpe. The former is a hardened steel ball which is pressed into the metal to be 
tested and the indentation noted. This test has some disadvantages, the chief 
being that the metal displaced by the indentation becomes more or less work- 
hardened and another test in the same place will not give the same result, also 
that the hardness of the steel ball limits the machine’s capacity to a quality of 
metal considerably below this hardness. 

The modern Sclerescope is considered to be more accurate and more readily 
adaptable to practical application, its indications being measured by the rebound 
of a diamond pointed hammer striking the miterial to be tested, the degrees of 
rebound deciding the hardness. 

The utility however of both these instruments is of little value unless much 
comparative data is prepared; for instance, two mill brasses may be found to have 
a considerable difference in their hardness number, yet the harder metal may 
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wear badly. Faulty mixtures, melting, or burning may easily account for this, 
yet whilst the brass would pass the condition (2) and (a), it would utterly fail in 
the properties of (^) and (b). 

Again, the softer metal may wear badly and not follow the property of plastic 
metals, that of not permitting the displaced particles to be readily removed, due 
to the same faults in actual manufacture. 

Cast-iron also requires careful consideration, since a hardness test would in 
some oases indicate good metal of a class equal to all the conditions outlined 1 and 
^ and a and 6, yet the latter of each set would be fatal in a mill roller and produce 
in this case a great degree of smoothness. 

With material like steel the factory engineer can in most cases ignore special 
care and the many so-called kinds of hardness, it being sufi&cient to know that 
the bushes and pins say, of a roller chain are 85 hardness while the links are 60. 
It is this comparative information that for practical purposes has led to a wide use 
of the Sclerescope. 

Given a favourable microscopic structure or proof that the best care has been 
used ill manufacture, the following factors must be duly noted in making estima¬ 
tions of the physical hardness: (i) Lubricated and unlubiicated friction; (^) hot 
and cold friction ; (5) high speed and low speed friction ; (4) the relation of hardness 
of one member against another; (5) the pressure ; (0) the intervention of giit. 

Friction under heat elicits rapid wear for several reasons, loss of hardness due 
to heated state, the decreasing effectiveness of lubrication, and tendency towards 
welding affinity of the molecules. 

Under high speed, the pressures are increased due to vibrational shocks with 
a corresponding tendency to disinteg^ration owing to surface burning. 

The relation of hardness in one member against another is perhaps most 
important in oixiinary macliine construction where the more valuable member 
should always be the harder. F<»r instance, the armature shaft of an electric 
motor should be harder than the bearings, which can be more easily replaceable. 
In fact, all replaceable parts should be selected as of such a hardness and other 
physical property as will wear more rapidly than the least replaceable parts. 

The hardness duo to cold working or work-hardness in steel shafts is thus not 
nearly so effective us a similar haidnoss due to heat treatment, etc. Metals that 
show satisfactory resistance to wear at a normal hardness may become useless 
when the pressure is great enough to crush their ciystalline structure. This 
applies particularly to the brittle but soft babbitt metals, etc. 

The intervention of grit is liable to cause results contrary to what is expected. 
Thus, if two discs were caused to rub against one another, one of hardened steel 
and the other of very soft metal, the softer metals would normally be worn down 
by the hard steel. If, now, there chan(;ed to be grit harder than the steel placed 
between, it w^onld embed itself in the sott metal and thus form a lap against the 
hard steel. The soft metal, now having a super-hard face, will turn the wear 
practically all against the hard steel. The grit, which in this instance has reversed 
the wear from one to the other, is particularly 8ugge.stive, and illustrates well the 
influence of super-hard particles in a metal which, like the gnt, exerts a lap effect 
against other materials having perhaps a superior physical hardness but a want of 
a similar favourable microscopic structure. 

These few notes, in no way complete, may suggest some solution to one or 
other of the many troubles in wear at present unfatbomed, whilst at the same 
time they clearly show that when the testing of material hardness is carried 
out, the hardness figures are useless where wear is concerned unless the many 
factors of conditions of working and quality of material are taken into account. 
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Centrifugal Pumps in the Sugar Factory. 

By JAMBS HAMILL. 


The increasing use which is made of centrifugal pumps for all manner of 
pumping services is one of the outstanding features of present day engineering. 
This type of pump is now being widely used for work which a few years ago was 
considered the exclusive field for the reciprocating type, such as for boiler feeding, 
h 3 ^draulic supply, deep mine pumping, waterworks supply, and for pumping 
chemicals and trade liquors of diverse natures. Doubtless this is due in a great 
measure to the more extended use of electric motor and steam turbine drives 
which operate at fairly high speeds, and to a general reluctance to use gearing or 
belts to reduce these speeds sufficiently to suit reciprocating pumps; but it is also 
due to the lower first cost of the centrifugal type together with its greater sim¬ 
plicity and more compact design, The centrifugal pump can be made to operate 
at a wide range of speeds and can generally be direct-coupled to such driving 
agents as motors and turbines, while of coarse for many years the standard circu¬ 
lating pump has been an engine-driven centrifugal unit. 

Comideratious governing speed, —Whilst centrifugal pumps can be designed 
for a wide range of speeds, there is for any set of conditions of head and volume a 
most efficient speed depending on the particular typo under consideration. The 
factors governing this most efficient speed are primarily a question of design and 
as such are not possible of treatment within the limits of this article, and indeed 
would not be of general interest, but since sugar factory engineers will be more 
and more concerned with this type of “liquid mover** in the future, a few general 
hints may be of use to them in specifying their requirements to pump manufac¬ 
turers, to the mutual satisfaction of both. 

In a general way it is true to say that for large volumes and low lifts such as 
circulating and irrigation pumps the speed will be low, whilst for small capacities 
and high heads such as boiler feeding, juice heater service, etc., the speed will bo 
high. This is governed by the fact that the most efficient diameter of the impeller 
hears a relation to the diameter of pump inlet and discharge branches, usually 1J 
or 2 to 1, and that in turn the velocity of the impeller tip bears a relation to the 
head or lift, the velocity (feet per second) being in the neighbourhood of v^H X G, 
for ordinary blade angles where 77= Head in feet, ==32’2. 

It follows therefore that for a large volume the pump branches will he large, 
the impeller diameter will be large, and it will generate a moderate pressure or 
“head** at a comparatively slow speed, whilst should the capacity bo small, the 
pump branches and impeller diameter will be in proportion, so that if the head 
required be great, the impeller will require to operate at a high speed to give the 
necessary velocity. It is this factor that makes the multi-stage pump necessary 
at ordinary speeds for small to moderate volumes at high heads, a number of 
impellers being used in “series** on the same shaft to produce higher heads than 
are obtainable with a single impeller. 

Conversely if with large volumes at low heads the speed should be too slow 
for an economical type of motor, two or more smaller impellers are sometimes 
arranged on the one shaft working in “parallel,** each impeller dealing with a 
half, third or a fourth of the total volume, and enabling a higher working speed 
of revolution to be obtained. 

Types of drives ,—The nature of the available electric supply will also affect 
the speed. With 60-cycle alternating current, the speeds will be limited to 2880, 
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1440, 720, 580, 475 revs, per min. or lower, whilst with direct current it will 
generally be found advisable not to exceed 2200 revs, for the smallest sizes and to 
adopt lesser speeds according to the power of the motor. Where turbine drives 
are required there is a much wider choice of speeds, but as it will generally be 
found that the best turbine speed is higher than the best pump speed, a com« 
promise will have to be struck. For single stage boiler feed and pressure pumps, 
speeds of 3000 to 5000 revs, per min. are sometimes adopted, but in the ordinary 
way a moderate speed of 2000 to 3000 revs, per min. will be most desirable where 
the two pumps are coupled together and mounted on an ordinary baseplate, while 
turbines having a better steam economy than duplex pumps can frequently be 
arranged at speeds down to 1250 revs, per min., depending on the power and 
steam conditions. The wear and tear of the ordinary type of pump glands is a 
factor to be borne in mind at high speeds, and these parts require more careful 
packing than does the ordinary reciprocating pump spindle, especially where the 
liquid is unclean or giitty. Therefore, with moderate speeds greater life and less 
attention is likely to result. With ordinary attention and clean liquids, however, 
speeds even up to 5000 revs, per min, need cause no anxiety. 

Nothing has been said so far about belt or rope drives, but where other 
methods are not possible and there is space available, these forms of drive can often 
be used to advantage for low to moderate powers, whilst suitable speeds can 
invariably be arranged to suit existing line shafting or pulleys. With belting the 
point to be borne in mind is that a thick belt will not lie satisfactorily on a small 
jiulley, so that as pump pulleys are invariably small, a thin belt should be chosen 
of sufficient width to transmit the power. With ropes the same consideration 
rules, and the pulley should not be less than 30 times the rope diameter. 

A further alternative type of drive which has come into prominence as n 
result of modern conditions is by high speed reduction gearing. 

For some years gear drives have been under suspicion as a result of dissatis¬ 
faction due to heating and wearing troubles, b\it great advances have recently 
been made, and if properl)^ proportioned for their duty, and made by a maker of 
known repute, there is much to recommend them. It frequently happens that a 
turbine drive is desired for a pump which operates at a slow speed, and numbers 
of such units from 100 to 500 H.P. are now in use in central power stations, the 
turbines running at about 3500 revs, and the pumps (usually circulating pumps) 
at 600 to 900 revs, per min. As a rule the gearing will be fitted with forced 
lubrication and a suitable cooler for the oil. 

The Estimation of Head and Capacity ,—With reciprocating pumps it is not 
usually necessary that the exact head and capacity of the pump be very accurately 
estimated, as the capacity can always be varied within limits, and extra head or 
lift can 1)6 dealt with by regulation of the steam stop valve, but the centrifugal 
pump is essentially a constant speed machine, unless provision is made for speed 
variation in the driving agent. With alternating current motor drive no such 
speed variation is possible, so that when specifying the duty the maximum rate of 
pumping should be specified and not the average. For instance, when specifying 
particulars for a mill juice pump, it is not sufficient to give a capacity based on 
the average 24 hours’ crushing. The rate of flow of juice will continually vary, 
and an allowance over the “average” should be made to cover the maximum 
momentary flow, unless the juice tank be of a very large size indeed to act as a 
receiver. This allowance will vary, but should not be less than 26 per cent. 
Similar oases will suggest themselves, such as juioe-heater pumps, filter-press 
pumps, etc. 
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Being a constant speed maohine the centrifugal pump delivers a varying 
quantity as the head is increased or reduced, with the result that should the 
head be greater than allowed for in the design, the quantity delivered will be lets, 
whilst if the head be less, a greater quantity will be piimped. This property is 
conveniently illustrated by what is termed the “characteristic curve” of the pump 
for head and volume, two forms of which are shown in the diagram (Pig. 1) 
at A and B, Starting at the left hand and upper end of the curve, the Volume is 
zero, corresponding to the closed valve condition, whilst the pressure produced 
is a maximum. The cuive then falls as the volume increases, until the working 



Fio. 1. 


point is reached, under which condition the pump delivers its full volume at the 
specified head. Afterthis point thecurve falls more rapidly until zero head is reached, 
at which point the pump will deliver about 50 to 80 per cent, of its normal vohune 
against its own internal fluid friction. The curve in shown for purposes of illus¬ 
tration only, but the curves of different types of pumps foim an interesting study. 
In general, however, it will be noticed that the heap 
must not be under-estimated if the full delivery and 
volume is expected, and ample allowance must be 
made for fluid friction, through piping, resistances of 
valves, bends, strainers, etc., and loss at entry to pipe. 

With an existing pipe system, a test on the site 
with the existing pumps is easily carried out, and by 
this means reliable and extra data can be obtained 
for the new pump. Two gauges are required, one 
for the pump discharge branch, and one for the 
suction, as shown in Fig. 2. These two pressures 
added together plus the difference H (if any) in level 
between the gauges, give the “head” against which 
the pump is operating. The volume being delivered should be noted at the same 
time, for should the volume desired from the new pump be greater, an allowance 
will require to be made to cover increased pipe friction. Similarly the tem¬ 
perature should be noted, as the viscosity of a sugar solution is greater at low 
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temperatures, and increased viscosity means increased total head and increased 
power to diive the pomp. In any case, the maximum and minimum temperatures 
should be stated, and the pump designed for the lowest likely to be met with. 

In addition to the advisability of not under-estimating the total head, it is 
also important with some makes of pumps that it should not be much in excess of 
actual bead as, due to the lack of self-governing properties under some conditions, 
the power absorbed is likely to be very great at heads less than arranged for in 
the pump design. In Fig. 1 is shown the power curve, a, of a pump having self¬ 
regulating properties, and curve, fe, of a pump without self-regulation. For heads 
greater than normal the curves do not differ materially, but for heads less than 
normal the non-regulating pump requires greatly increased power to drive, and if 
motor-driven may overload the motor. In any case it will not be efficient at lesser 
heads, whilst the self-regulating pump can be set to work at any point on the 
curve without concern, and may be safely ordered for heads in excess of the actual 
in cases where a margin is desired. Also, for duties where the head is liable to 
vaiiation from time to time, such as pumping from a tidal river or delivering to a 
jet condenser, a self-governing pump is a necessity. 

luetallation ,— A feature not usually fully realized with centrifugal pumps is 
he necessity of priming. The ordinary reciprocating juice pump can also act as 
an air pump for a short time at starting, so that it can exhaust the air fi-om the 
suction side and draw its liquid to enable it to start. The centrifugal pump, 
however, acts through the medium of the liquid in the impeller, and until the 
impeller is filled no pumping can take place. Various means may be used to effect 
this, such as filling the pump through a funnel, by an air or steam ejector, or by 
placing the pump below the level of the supply—the latter is the most convenient 
plan. Should a quantity of air be mixed with the liquid, there is the danger of 
its separaticui into plugs, which are liable to break the even flow in the suction 
pipe and stop the working of the pump. In any case, air will reduce the capacity 
of the pump, ami may also load to excessive wear and noise. Care should therefore 
be taken to have the suction pipe joints thoroughly tight, the pump glands well 
sealed with water, or otherwise, and the end of the suction pipe immersed in the 
suction tank to such a depth that air is not drawn down by eddies, vortexes, or 
whirlpools. The depth should not be less than 2 ft. for a 2 in. pipe to 5 ft. for a 
30 in. pipe. Greater submergence is an advantage. 

The foregoing are general notes applicable to all pumping plants, but there 
are a number of special points in the application of these pumps to sugar factory 
work which may be of interest to sugar machinery engineers. 

Mill Juice Fumpa ,—The raw juice as it flows from the strainer contains some 
fine grit and is also in an aerated condition which aids any corrosive action which 
the liquor may have on the material of the pump. The internal parts of the pump 
should be of gun metal and the spindle of manganese bronze, whilst the casing is 
usually of cast-iron, but with some juices a gun metal casing is desirable. The 
pump should be placed below the juice level to avoid the necessity of priming. 
When motor-driven, the only disadvantage is that the motor is not likely to be 
kept as clean as it should be, so that a vertical pump and motor might be an 
advantage, the pump being placed in the juice tank pit, and the motor above the 
mill floor level. For most cases a single stage pump will be suitable, and this is 
an advantage as no internal bearings will be necessary. In all cases the glands 
should be sealed with clean water to keep grit out of the packings if these axe 
of the ordinary soft type. A very small quantity only should be necessary under 
a pressure of a few pounds per square inch. 
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Maceration Pumps ,—As the liquid to be pumped is practically the same as in 
the mill juice pumps, the same consideration will apply. A useful fitting to 
eliminate close supervision is a by-pass from the delivery pipe to the tank con¬ 
trolled by a ball fioat, to prevent the pump mnning dry. A similar fitting might 
also be provided for the mill juice pump. 

Juice Heater Pumps,—Omwg to the high heads required for modern high 
speed heaters, it will usually be necessary to use a multi-stage pump and as the 
juice will mostly be gritty, water sealing should be used for the glands and 
decanted juice under pressure for the internal bushings. No pump with a bal¬ 
ancing piston should be used as these are liable to wear. It is usually possible to 
lead a supply of clean juice from the evaporator tank or other source, and the 
quantity required will be small. Owing to the usually intermittent supply from 
the liming tanks it is advisable to have an ample margin in the pump capacity, 
and care should be taken that the pump is not “run dry,” as of course the 
internal parts require the lubrication effect of the juice being pumped, although 
if sealed in the manner suggested above, it should run for some time without 
seizure. The usual materials are gun metal internal parts, bronze shaft, and 
cast-iron casing, although a bronze casing is always preferable. 

MiJh-of-Lime Pump .—A single stage pump will usually be found suitable 
operating at about 1440 revs., and the pipe connexions should be arranged so that 
there is always a reasonable flow of liquid through the pump. This is no dis¬ 
advantage, as one of the main uses of these pumps is to keep up a circulation. 
Preferably the liquid should flow into the pump under a slight head to avoid the 
necessity of priming, as shown in Fig. 3, whilst clean water should be used for 
gland sealing. The pump materials should be steel 
and cast-iron, no brass being permissible. The lime 
tank should always be fitted with stm'ers, and it will 

he found a convenience to have these driven by belt- 

from the pump and motor coupling. 

Evaporator Pumps. — Centrifugal type pumps 
have now been extensively used for extracting 
liquids from vessels under the highest vacuum and 
when properly installed they have proved more 
positive in action than reciprocating pumps, since 
temperatures do not have to be taken into account. The main proviso is that the 
liquid, either condensate or concentrated juice, should flow to the pump under a 
slight head, that the suction pipe should be of large bore and have a free run with 
easy bends. A non-return valve of a free-lifting type must be fitted to the dis¬ 
charge side, whilst a sluice valve on the discharge side is useful for regulation ; a 
similar valve on the suction side is a g^eat convenience for overhauls. In regard 
to the gland sealing, which must be efficient, the condensate pumps may have the 
sealing supply led from the pressure side, and thus be ** self-sealing”; but thick 
syrup is not very suitable for use in rotating glands unless a large quantity is 
used, so resort must be had to clean water sealing, which may slightly reduce the 
density of the concentrated syrup, especially at light loads. If, however, a slow 
speed pump is used, it may be possible to use some form of metallic oil lubricated 
gland, whilst clean juice from the evaporator supply tank might also be suitable 
at slow speed. 

A single stage pump operating at 1440 revs, will usually be suitable for with¬ 
drawing from the vacuum space atid delivering against 30 to 60 ft. external head, 
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but for glands with metallic mbbing surface a slower speed of say 900 revs, 
per min. is to be preferred. 

As to materials, a cast-iron pump fitted with gun metal parts and bronze 
shaft will usually be found quite suitable. 

Remelted Bugar^ Mvlaeeee^ and Scum Pumps, —The main requirement when 
dealing with these liquids is to have them thoroughly well mixed or melted so that 
no settlement or separation of the solids can take place either in the supply tank 
or in the pump and pipes. The suction tanks should be fitted with efficient 
stirrers, so that the sugar is actually melted in the case of remelted seconds and 
molasses containing fine crystals. With scums the object is to keep the mud from 
separating out. In all these pumps a small supply of clean water should be avail¬ 
able for gland sealing, and the liquid should flow under positive head to the pump 
through a straight pipe, with the suction branch on top, as shown in Fig. 3. For 
heads up to say 60 ft. a single stage pump will usually be sufficient, operating at 
about 720 to 1440 revs, per min.; but for pumps supplying filter-presses a multi¬ 
stage machine will be necessary to give 50 or 60 lbs. pressure, in which case the 
internal pump bushings should have a clean water supply under pressure for the 
lubrication. As may be imagined balancing pistons are inadmissible. 

Injection Water and Cooling Toxver Pumps, —Injection water pumps in a sugar 
factory are usually arranged to draw from the water supply pond or tank and 
deliver direct into a barometric condenser, being assisted by the vacuum in the 
latter. They must also be capable of delivering some water into the condenser 
without the assistance of vacuum, to facilitate stalling up, and to keep the pans 
going in the event of a temporal y breakdown of the vacuum pump. It is, 
theiefore, necessary to specify the head and quantity required under both condi¬ 
tions, so that the pump may be designed for the most efficient duty. It is always 
of assistance to the designer to have a sketch showing the relative levels of water, 
pump, and condenser inlet. For this service a self-regulating pump is very 
desirable to enable it to operate efficiently at the varying heads without excessive 
power consumption. Begulation of the amount of cooling water is easily obtained 
by fitting a sluice valve on the pump discharge pipe or condenser inlet. It should 
never be fully closed, however, except for very short periods. 

Cooling tower pumps usually operate at constant head, drawing from the hot 
well and delivering to the towers or sprays. If the latter, a stand pipe with an 
open top should be fitted close to the spray system, arranged that it will overflow 
and give warning if the spray nozzles become choked. As the water will be 
warm, a low suction lift should be provided; and as it is usually convenient to have 
the injection and tower pumps direct coupled and driven by one motor, they should 
each be fitted with a sluice discharge valve to permit of mutual regulation as to 
volume. The speeds of these pumps will vaiy considerably, but should not exceed 
1440 revs, per min., whilst for large pumps slower speeds will be suitable, say 720 
to 476 revs. 

The^ materials will depend on the nature of the water, but usually a gun- 
metal inipeller and steel shaft will be suitable. It should be borne in mind that at 
modemte to high speeds a high quality steel shaft is likely to have better wearing 
qualities than the ordinary bronzes, apart from the geneml question of corrosion. 

Straining arrangements for these pumps should receive some attention, for 
whilst most centrifugal pumps will pass moderate-sized articles without injury, 
special shaped debris or leaves will most likely result in a choke,” with the 
attendant stoppage for clearing. Electric power ^tions drawing water from dirty 
canals or rivers in this country are now using various forms of automatic strainers, 
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consisting of travelling bands, revolving cylinders, discs, etc., with great economy 
and advantage. 

River Pumps .—In cases where the water supply is at some distance from the 
factory, special provision has to be made to convey the water to a suitable pond 
from which the condenser pumps are supplied. Culverts can sometimes be laid, 
but frequently pumps must be installed at the river, in which case electiioally- 
driven pumps offer the best solution. In cases wheie the water level does not 
vary beyond the limits of the pump suction, say from 3 to 20 ft. total lift, horizontal 
pumps may be used, a suitable covered stage being elected over the river to carry 
the pumps and motors. Where the water level has a wider variation, however, 
vertical pumps offer advantages, a dry well being built of sufficient depth so that 
pumps are below the lowest water level, and vertical shafting provided to connect 
to vertical motors placed above the highest flood level. The weights of the 
revolving parts should be carried from bearings above the water level, whilst the 
intermediate shafting must be of ample rigidity and carried on substantial beams 
in the well. 

Arranged thus, the pumps are self-priming, and need only occasional atten¬ 
tion. The starting and stopping is easily effected electrically by means of 
automatic distant control gear placed in the factory under control of the engineer. 
The contactor ” type is now most commonly used for moderate powers, controlled 
from the factory switchboard by a small knife switch or push button. 

Boiler Feed Pumps .—The application of centrifugal pumps to boiler feeding 
service is no longer in the experimental stages, and these are now in use in great 
numbers in all kinds of power plant and on board ship where absolute reliability 
and ease of operation are essential. A number have been successfully used in 
sugar factories, and greater use of this type will probably be made in the future. 

They may be driven by A.C. or D.C. motois at speeds of 1400 to 2800 revs, 
per mm., the requisite number of impellers being used to give the desired pressure. 
They may also be driven by direct coupled steam tuibines at 2500 to 5000 revs. 
At the higher speeds a single impeller will produce the desired pressure, but it is 
questionable whether the best combination is not a two-stage pump operating at 
about 2500 to 3500 revs, per min., depending on the boiler pressure. Owing to 
the slower speeds, less w^ear and tear is likely to be experienced at the glands and 
bearings. The feed water in a sugar factory" is mostly condensate, therefore 
clean, so that the glands may be self-sealing. Some makers make a point of 
casings split horizontally, but it is a matter of opinion whether this advantage is 
not obtained at the expense of greater internal leakage and complication. 

Pressure Pumps for Centrifugals .—The driving of centrifugal machines by 
centrifugal pressure pumps offers no more difficulties than boiler feeding, but so 
far, the writer is not aware of any extended application to this service by British 
Anns, although several are working successfully. American sugar houses 
however have installed them in numbers, displacing the duplex type with advan¬ 
tages in steam consumption and general operating expenses. The chief require¬ 
ment of this service is that the pressure should be nearly constant in order that 
the speed of the centrifugals should be as uniform as possible to produce a 
standard product. The duplex pump fulfils this requirement, but the steam 
consumption is a serious item when the exhaust cannot be utilized in the pans. 
The characteristic curves of centrifugal pumps in Fig. 1 show that the pressure 
produced varies according to the volume or demand. The shape of the curve can 
be varied by designs, however, and can be kept very flat above the duty point, so 
that the pressure will never rise more than 5 to 8 pei* cent, above the normal, on 
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the assumption that the speed remains constant. If the speed is slightly yaried, 
however, say by an automatic pressure regulator on a turbine driven pump or by 
shunt regulation in a D.O. motor-driven pump, the pressure can be kept constant 
within a few per cent. The advantages of the reciprocating pump are thus 
obtained together with the economy and simplicity of the rotary pump. 

General ,—There are many other types of rotary and centrifugal pumps 
adaptable for use on sugar factories, such as the Le Blanc rotary air pump, Bees* 
Roturbo rotary air pump and rotary condenser, but as these ai e somewhat special, 
particulars are best obtained from the makers. Similar tj^pes of plant might be 
mentioned, such as the Olobe-Johiison air pump, but the writer is not aware that 
this has been applied to sugar factory work up to the present stage. It is hoped 
that the foregoing notes will be of use to engineers in the selection and installation 
of centrifugal types of pumping machinery, and that the various suggestions and 
recommendations put forward will help them to make the best use of this type of 
liquid mover. 

The American Cane Sugar Industry.' 

IV. Louisiana. 

General. 

History tmd progress of the industry ,— Sugar canes were first planted in 
Louisiana in 1751. Gayarre, in his history of Louisiana, says: “ lu this year 
(1751) two ships, which were transporting 200 regulars to Louisiana, stopped at 
Hispaniola. The Jesuits of that island obtained permission to put on board of 
those ships, and to send to the Jesuits of Louisiana, some sugar canes and some 
negi'oes who are used to the cultivation of this plant. The canes were put under¬ 
ground according to the directions given, on the plantation of the reverend fathers, 
which was immediately above Canal Street (New Orleans).'’ 

The planted cane grew to maturit 5 % hut all efforts to make sugar from it were 
failures until 1791, when Antonio Mendez, after some years of experimenting, 
succeeded in making sugar with the aid of a sugar maker from Cuba or San 
Domingo named Morin. In 1794, Etienne De Bore demonstrated its possibili¬ 
ties by planting cane on a large scale, and “in 1795 he made a crop of sugar 
w hich sold for 812,000," says the historian. The sugar maker who watched the 
cooking of the cane juice up to the moment of granulation was Antoine Morin, 
who was associated with Mendez in his previous experiments. The centennial of 
De Bore’s successful commercial demonstration was celebrated by the Audubon 
Sugar School, in the graduation of its first class in June, 1894. 

Until 1882 the growing of the cane and its manufacture into sugar were 
conducted in a more or less primitive manner. In that year the centralized plant 
came into existence, and more systematic methods were inaugurated in field and 
factory. In 1880 there were 1,144 small sugar factories in Louisiana, which 
worked up a crop yielding 121,886 tons of sugar. ^ 

In 1911, 187 factories worked up a crop of 5,980,008 tons of cane yielding 
308,439 long tons of sugar, a yield much below normal on account of a disastrous 
frost. In 1880 there were 273 factories using horse power, five in 1900 and none 
in 1906. The factory development was marked further by the elimination of the 

< Abstracted from “The Caue Sugar Industry an inquiry into tl»e agricultural, manu* 
facturlng, and mai*keting costs in Hawaii, Porto Rico, Louisiana, and Cuba, by the United 
States Bureau of Foreign and Domestic Commerce. Miscellaneous Series, No. fid* Department 
of Commeroe, Washington. (See L8J„ 1917, 369 ; also 1917, 490, 4«4, and 516). 
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open kettle and open strike pan process^ and by the increasing use of the vacuum 
strike pan. In 1880 about 42 per cent, of the sugar produced in Louisians was 
worked up in factories having the vacuum pan process. The census of manu¬ 
facturers of 1909 for cane sugar reports a total of *316,829 tons of vacuum pan 
sugar produced and but 3678 tons of brown or open-kettle sugar. 

Improvement in agricultural practices .—Scientific methods have also been 
applied to the growth of the cane. In 1885 the average yield per acre in Ijouisiana 
was about 1500 lbs.; in 1909 the average yield of cane per acre was about 20 tons, 
and the average yield of sugar per ton was over 157 lbs., or 3140 lbs. per acre. In 
1886 a sugar expeiiment station was established by sugar planters and a scientist, 
Dr. W. T. Stubbs, placed in charge. It is now under the direction of the 
Louisiana State University. 

This State experiment station at Audubon Park is a completely equipped 
plantation, sugar factory, and laboratory, operated by scientists who analyse the 
soil and the cane from every country, and issue bulletins from time to time, giving 
to the cane planter the results of their research, which relate to every phase of 
the growth and cultivation of cane. Bulletin No. 127, issued in May, 1911, by 
H. S. Agee, B.So., chemist and sugar maker at Audubon Park, states that 
“the work of propagating new varieties of cane from seed has been in progress 
for several years at the station,” and that this report is to show the nature of the 
work and to point out its encouraging features. The station reported upon 
standard canes, “the canes which had given the banner yields in Cuba, in Hawaii, 
and in other countries. The tonnage yields per acre and the analyses of the juice 
of all the varieties are recorded in the files of the work. . . . However, after 

completely reviewing the data and examining the vaiiotios as they are to-day— 
some after many years’ growth in their new environment—it cannot be said that 
any of them are worthy of replacing the varieties now most widely grown on the 
(Louisiana) plantations. Thus is emphasized the fact that Louisiana neeils 
varieties of cane that are paiticularly suited to its short gi*owing season.” 

Among the widely grown canes are those known as D74 and D95 from 
Demerara. “After three years’ trial on the plots of the experiment station, they 
showed such favorable comparison over the purple and striped canes of Louisiana 
that a distribution of cuttings to the planter was begun. The wide popularity 
which these varieties have gained is well known. It is generally recognized that 
they possess a marked superiority in tonnage and sugar content and in other 
minor characteristics over the older Louisiana canes in nearly every part of the 
Louisiana sugar belt. Though ingenuity will in time give further improvement 
in agricultural practices, more economical devices for handling cane, and better¬ 
ments in manufacturing processes, there is nothing of greater economic importance 
than finding for the Louisiana fields such varieties of cane as will contribute 
greatly to the returns of sugar per acre.” 

The average results from the canes named were as follows: — 

Per cent. 

Sucrose 

D74. 14-6 

D96 .14-4 

Striped . 12*36 

Piirple.10*20 

D74 stands erect and is easier to handle, making machine cutting a possi¬ 
bility. 

“As is well known, the sugar cane in Louisiana on account of the cool winters 
seldom reaches maturity. It is only during an exceptionally mild winter that the 
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cane arrows and produces seed, and this ocourreuoe then is confined entirely to the 
extreme southern parishes of the State along the Gulf. The conditions of growth 
and t£e methods of cultivating the cane crop in Louisiana are therefore neces¬ 
sarily very different from tropical countries. And as a result, very marked 
differences are evident in the composition of the cane and its products between 
the two regions. It should also be remarked that within Louisiana itself a great 
dissimilarity of conditions prevails, not only as regards climate, but also in the 
character of soils and process of manufacture, so that there are perhaps wider 
local variations in composition than are noticeable in any other cane-producing 
country.*’^ 

The Boih of Louisiana ,—Nearly all the land devoted to sugar cane is of 
alluvial origin, having been brought down the Mississippi from over a score of 
States. The soils vary from silty loams to very stiff clays. Those containing the 
largest fertility and having a large water holding capacity are the best adapted for 
large crops of cane. There are also red and brown lands varying from sandy 
loams to loamy clays in the area containing the Ked River, and prairie lands of 
alluvial origin in the south-west. On the eastern bank of the Mississippi are bluff 
lands extending for some *200 miles from Vicksburg to Baton Rouge which pro¬ 
vide sugar cane areas. These bluff and prairie lands, and the alluvial deposits of 
the rivers, give the soils upon which the sugar cane is cultivated in Louisiana. 
In many localities drainage ditches are required to secure proper drainage of the 
soil, and on some large plantations navigation canals are dug to facilitate and 
cheapen transport of the cane to the mills. This is especiall)^ essential in the 
alluvial districts, where only in very dry seasons can badly drained lands be made 
to yield large crops; in ordinary seasons such lands yield average results far 
below their natural capacity, for on them neither fertilizer nor cultivation have 
their full effects. Excellent results are obtained with open ditches which in the 
lower sugar districts should be as close as 100 to 125 feet and deep enough to hold 
to bottom water at least 3 feet below the surface. 

Fertilizers ,—Notwithstanding the richness and fertility of the soil, the canes 
exhaust its productive powers pretty soon, so once in three years a restorative 
crop is interjected. The land is rotated with (1) plant cane, (2) ratoons, and (3) 
com and peas, the corn being sown before the cowpeas and used for feed, The 
cowpea vines are usually ploughed under but sometimes are made into hay for 
stock. Nothing can sujiplant the utility of the cowpeas in this short rotation. 
By their deep roots and immense foliage, they pump up from great depths and 
evaporate large quantities of water and thus place the soil in a condition relative 
to moisture most favourable to nitrification. At the same time they intensely 
shade the ground, thus protecting the nitrogen ferments from the destructive 
infiueuces of direct sunlight. But their chief virtue lies in their extraordinary 
power of utilizing the free nitrogen of the air; they are therefore used once in 
three years to restore the nitrogen exhausted by two crops of cane. A crop of 
cowpeas, according to Stubbs, yields 100 lbs. of nitrogen per acre. 

Besides this green manuring, resort is had to large quantities of artificial 
fertilizers, as much as $8 to $10 per acre being expended for this purpose. 

Pboduotion of Suoah Cane. 

Area of populatmu-^ -^In the 23 producing parishes of Louisiana there were 

40,000 farms in 1910, covering some 1,991,473 acres of improved lands, of which 
313,475 acres were devoted to cane. On this acreage 4,793,263 tons of cane were 

iBulL 91, l<a. Exp.Sta. 
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raised in 1909-10. The total amount of cane produced by the State of Louisiana 
came to 4,941,996 tons. 

Phivtmg .—The method of cultivation adopted in Louisiana is described by 
Garnault Agassiz as follows 

“ Ground that is to be planted in sugar cane is ploughed twice, once in the 
fall and once just before planting time, which for two-thirds of the crop is in the 
latter part of February or the beginning of March. The fall planting season 
extends from the middle of October to the middle of November. After ploughing, 
the land is tilled up in 6-ft. rows, which are opened up and the cane stalks placed 
in them by hand; those seed stalks side by side insure a stand, as very frequently 
cane is defective and will not germinate. The cane is then covered with 3 to 5 
inches of soil, this operation being perfoimed by a light plough. A heavy roller 
is then passed over the field and the cane is left to grow. After the cane sprouts, 
or shortly before, the season of active cultivation commences. A plough is passed 
on either side of each low and all surplus soil removed from the cane by a hoe, an 
operation which, requiring munual labour, is very tedious and expensive. As the 
cane grows, the dirt is continually stirred around it with standard riding culti¬ 
vators ; is continually fertilized with tankage, cotton seed, and various commercial 
fertilizers, and every weed is religiously kept down. From then on, until the 
cane has attained a height and density to make it impracticable, tbe growing cane 
is regularly cultivated with ploughs and disks, tbe soil being completely hilled up 
around it. The last period of cultivation commences, as a rule, about July 1st, 
at whi(jh time the middle of the rows is ploughed to a depth of 15 inches and the 
drainage perfected by the cutting of quarter diains, wliich run at right angles to 
the rows and empty into regular drainage ditches. The cane is then loft until 
harvest time.” 

After plant cane and ratoons have been grown, tbe land is sown with cowpeas, 
which are ploughed in August or September, and fresh cane is planted in October. 
Ploughing in the green crop results according to Stubbs in an average inciease 
of 7*42 tons per acre. While ploughs and disc cultivators are used extensively, 
the work of cultivating the canes is carried on laboriously by hand labour for the 
most pai-t. Large numbers of negro men, women, and boys are emplo 5 ’’ed with 
hoes in cutting away grass and weeding round the growing cane. 

Harvesting .—Harvesting begins about the first of November, though some 
planters commence cutting early in October for the purpose of avoiding possible 
loss later during the grinding season from frosts. But experts say that the yield 
per ton in October is so small on account of the cane not being sufficiently matured 
that any loss by a disastrous frost, such as occurs not oftener than once in a 
decade, is much less than the annual loss caused by a too early harvest. 

The cane is cut by hand labour, each stalk receiving the same attention. The 
cutter seizes the cane near the top with his left hand, strips it of its foliage with 
his knife, tops it, and then severs the stalk at the ground. After the cane is cut, 
it is loaded on large plantations by mechanical loaders, operated by gasoline 
engines into waggons of fiom to 2 tons capacity each. These are driven to 
hoisting derricks placed at convenient distances throughout the plantations, 
whereby the cane is loaded on to cars. The rail system employed may be either 
tramway, narrow gauge with plantation locomotives, or even standard gauge rail¬ 
road where the cane is hauled from 20 to 120 miles to the factory. At the latter, 
a mechanical grab unloads the cane on to a carrier which conveys it to the 
Krajewski crushers. On the smaller plantations the cane is loaded by hand into 
waggons. A good cutter will average about 3 tons of cane per day. 
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The large plantations through a system of daily reports and apportionment 
of time and cost of each operation performed in the fields are enabled to keep 
excellent records and cost-accountirjg systems, exceptional in general agricultural 
operations. The principal factories keep detailed records of their operations from 
day to day during the grinding season, and their accounting systems will compare 
favourably with those of manufacturing industries in general. 

Tenancies and Contracts ,—Cane growens pay for their tenancies of land in 
various ways. Sometimes a fixed rent is paid, of which 85 is an average figure. 
Other tenants there are who instead of a fixed rent pay the landlord anything from 
one-quarter to one-third of the gross proceeds of the tonnage of cane produced 
and sold. 

The price paid to growers for cane is based on a sliding scale, or rather upon 
the average price of prime yellow clarified sugar on the Louisiana sugar exchange 
for the week of delivery. If the agreed upon price is, say, 90 cents per ton, and if 
the price of prime yellow is quoted in a given week at 4 cents per lb., then the 
grower receives four times 90 cents, or $3-60 per ton for his cane. The rates for 
the cane vary between 80 cents and 81 per ton. 

Manufacture of Raw Sugar. 

In 1909 there were in “Louisiana” 214 establishments manufacturing sugar, 
of which 204 were actually within that State, and 10 in adjacent States. In 1914 
the figures had increased to 181, of which 168 were within the State. These 168 
factories in 1914 ground 3,747,959 tons of cane, and produced therefrom 264,754 
tons of sugar. Data collected from 52 different establishments give the following 
averages:—Tons of cane per acre, 18’29; tons of sugar per acre, 1*31; tons of 
cane to produce 1 ton of sugar, 13*96 ; lbs. of sugar per ton of cane, 143*26; cost 
of cane at mill per ton of cane, 84*27 ; cost of cane at mill per ton of sugar, 
860*18 ; manufactuiing cc^sts per ton of sugar, 819’32 ; total cost, f.o.b. factory, 
per ton of sugar, 879*50. 

Out of 172 factories reported on, 1 factoi*y had a 12-roller mill, 13 had 
9-rnller mills, 1 had a 7-roller mill, 137 had 6-roller mills, 5 had 5-roller mills, 
and 15 had 3-rolier mills. 


This completes the list of countries dealt with by the Report of the 
Inquiry into the agricultural, manufacturing, and marketing costs of the various 
cane sugar industries within United States territoi*y, of which we have been 
giving in recent numbers a brief abstract. Only casual reference has been made 
by us so far to the item of costs, as we considered it was best to give this subject 
in comparative form covering all the four countries involved. We therefore hope 
in an early number to complete the series by giving an abstract of the comparative 
figures of costs of production. 


A considerable amount of attention has been given in recent years to the recovery of 
wax from the by-products of sugar cane, and the Imperial Institute state that such an 
industry has now been started on a small scale in Natal,^ and samples of the first consign¬ 
ment shipped to this country have l)een found on examination to be of good quality. 
Sugar cane wax, it is thought, can be used as a substitute for the better known Camuba 
wax in the manufacture of gramophone records, polishes, candles, etc. 

1 For details regarding the production and composition of Natal cane wax, see J.S./, 
191l(, 311 ; and 1916, 29. 
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Harvest* 1916. 

By W. E. OBOSS. Ph.D.^ 

In the Itevista of November, 1916 (Vol. VI, No. 6), an account was given by 
Mr. A. H. Eosenfeld of the work with foreign varieties of cane during five 
years. It is the purpose of this article to supplement it by the results of the 
1916 harvest. 

To discuss first the champion canes it may be said that these canes, when 
they were planted in 1914, formed the most promising varieties of the many kinds 
of cane under experimentation at the station. They include many of the Java 
varieties which were afterwards recommended unreservedly, and are now planted 
on a large scale in the province. They also include others which have not fulfilled 
their early promise. The J. 100 was an entire failure in the harvest of 1915, 
while in 1916 it had practically died out altogether. Almost as bad were the D. (?) 
and D. 95 which, having fallen to less than 300 kg. of siigar per hectare as first 
year stubble in 1915, gave practically no cane at all in the succeeding year. 

Of the other canes, the Striped and Purple native varieties gave considerably 
less cane and sugar per acre than in the two previous years, due probably to the 
exceptionally bad climatic conditions of the year, including an insufficient rainfall 
and rather severe frosts. These climatic conditions should, of course, be taken 
into account in studying all the canes in relation to this year’s harvest, especially 
as they were perhaps worse and more exceptional for Tucum^in than the notoriously 
bad conditions of the year 1914-15. 

The Manteica de Santa Barbara gave results wliich confirmed our opinion, 
based on the previous years’ harvests, that it is a cane of indifferent tonnage and 
late maturity. Of the other canes, the two forage vaiieties, Kavangire and Sin 
Nombre 54, have maintained their reputation for high tonnage and late maturing. 
The Kavangire was not affected by the frost, however, and all that was left 
standing went on maturing until September, when the last batch was cut. 

The B. 208 gave a considerably decreased yield of cane, and this of very low 
purity. The record for three years, however, with nearly 50 tons arid 3*3 tons 
of sugar per hectare, is sufficiently good to warrant further trials with this variety. 

With the four champion Java canes 36, 213, 234, 139, the high tonnage and 
good purities have been well maintained. The most interesting point brought 
out in the results is the excellent conduct of the J. 139, which has an average of 
70,291 tons of cane and 4140 tons of sugar per hectare for the three years, having 
done better in this respect than all the other canes except the Java 36. While on 
the basis of this one experiment no assertion of general superionty would be 
justified, we feel that the evidence is at least sufficient to merit for this cane more 
consideration than it is receiving in many parts from those who dismiss it with a 
statement that it is of no use, or that they planted it but it died out. It must 
not be forgotten that this cane possesses the property of not deteriorating, except 
very slowly, after cutting—a property which should be extremely valuable in 
plantations where rapid transport to the factory cannot be assured. 

Canes Imported from Louisiana. 

These canes were planted for the second time in July, 1913, the previous 
experiments having brought out the high yielding qualities of the Zwinga 
(together with its habits of late maturing, and therefore its unsuitability for the 
I In RevUta^ 1917, 8. Here abridged, 
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mill, except when it can be cut in August or September) and the promising 
qualities of the B. 3277, S.N. 179, and S.N. 189. The other canes did not show 
yields sufficient to make them very promising, although it was resolved to include 
them in the new experiment to see if they would become acclimatized to our 
conditions. 

The canes were thus planted in one lot in 1913, and the report of the first two 
years of their growth was included in Mr. Eosenfeld^s report of November, 1916. 
Many of the canes showed again this year their unsuitability to Tucum4n con¬ 
ditions, and this year many of them died out. On the other hand, many of the 
most promising canes maintained their promise of being really good. Taking the 
three years’ results together, these include Bainbfi de Tabandi (as a forage cane 
or a cane for late milling), S.N. 211, S.N. 179, Oollyn’s Seedling, S.N. 175, S.N. 189, 
B. 3277, D. 188, D. 69, and L. 60, Of these, however, D. 69 gave only a very low 
yield as second year’s stubble, and this confirmed the indication of the previous 
experiments that this cane was only suitable to cultivate as plant cane, and 
perhaps as first year’s stubble. The other canes mentioned all (except L. 60 with 
2986 kg.) gave upwards of 3 tons of sugar per hectare for each of the three years, 
a result which is reasonably good when it is borne in mind that two of the three 
years brought climatic conditions of a nature exceptionally unsuitable for cane. 
Moreover, they are very considerably superior to the Morada and Eayada native 
canes, with their 2030 and 1235 kg. respectively per hectare. The rest of the 
canes showed indifferent results. The S.N. 211, S.N. 179, Collyn’s Seedling, 
S.N. 175, S.N. 189, B. 3277, etc., are now regarded as promising, and they have 
been planted accordingly at a greater extension for further study. 

It was unfortunate that the year 1915-16 was so unfavourable, as it resulted 
in low purities for all the canes, even though they were not harvested until the 
5th of August. The highest average for purity for the three years is easily held 
by the B. 3277, which we regard as a promising early maturing cane. 

Experiments with New Canes. 

A number of new canes were planted in a special lot in August, 1914. To 
these was added, in November, 1915, a very promising cane, imported from 
Hawaii, D. 1135. The first-mentioned canes were harvested and analysed in 
July, 1915, and the results obtained were included in the rejKirt of Mr. Rosenfeed 
[Revista^ 1915, November), The canes were again harvested as first year’s stubble 
in August, 1916. The analysis of the D. 1135 (planted in November, and, there¬ 
fore, by no means mature) was as follows : Brix, 13’4 ; sucrose, 7*3 ; glucose. 2*4 ; 
purity, 54*6. This is a stout vigorous cane, which has the property of stooling 
very well, and appears to resist frost and dryness in a considerable degree. A 
whole row has been planted for this year, along with the other promising 
canes. 

The results of the two harvests of these new canes indicate that the Ambar de 
Egipto and J. 228 may be considered as promising, and they have been re-planted 
in greater extension. The Egyptian Purple and Striped on the other hand were 
not as good as the native canes, while the Hawaiian canes as stubble were com¬ 
plete failures. 

Th€ /). 74.—This cane, which was introduced here with so much expectation 
of its duplicating the success it had in Louisiana, but which has paled into insigni¬ 
ficance in comparison with the better Java and forage varieties, has now no more 
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than an academic interest in this discussion. It has proved indeed barely better 
as a sugar producer than the native canes. 

The Ambur de Egipto ,—The success of the Ambar de Egipto is especially 
pleasing, as with 69 tons cane and 4*8 tons sugar per hectare, for first year stubble, 
it enters into the class of the Java canes. A similar success in the harvest of this 
year will justify a tentative recommendation of the cane on the part of the Station, 
and a distribution on a small scale to planters for experimental purposes. 

The Effect of the Frosts of 1916 on the New Canes. 

In order to study the effect of the frosts of 1916 on the new canes, a lot con¬ 
taining the Java and Kavangire varieties was left over to be harvested later—on 
September 20th. The canes showed no appearance of being injured by the frost, 
the leaves being still green. However, as it had been claimed in some parts that 
the lack of colour change in the loaves did not indicate lack of damage, but merely 
u high chlorophyl content, it was resolved to leave the question to chemical test. 
It will be admitted ot com so that cane damaged by frost does not increase in 
maturity, that, m fact, with the arrival of the warmer weather of late August and 
September (if not before) a deterioration of the frozen cane sets in, with serious 
loss in purity. The analyses of these canes made the day of the harvest (Sep¬ 
tember 20th) compared with those of the same class of cane made late in July, 
show that no deterioration could be said to have occurred in any case, and that in 
some cases (Kavangire, J. 234, J. 213, and, perhaps, J. 36) the evidence was distinct 
that the canes had gone on increasing in maturity throughout the winter. The 
Kavangire, especially, with a sucrose content of 16*4 per cent, and a purity of 
81*5 percent., is very sativsfactorj^ indicating the possibility of this cane being 
harvested late (with advantage to the factory) even in a winter of considerable 
severity. 

The lowest temperatures registered in the Station during the winter were:— 
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The Work of the Station on Varieties, 1916-17. 

This article would not be complete without a word on this subject. We will 
treat first of the renwnnended Java catteSy J, 36, J. ^13, J, 23!^, J, 139, J. 228, and 
the forage varieties, Zwhtqa, Kavangire. 

These canes, while our study of tViem has been sufficiently complete to justify 
our recommendation of them as in geneml greatly superior to the native canes for 
industrial purposes, still present problems, the study of which is of great impor¬ 
tance economically—especially as there is now no doubt that they will almost 
entirely replace the native canes in the Province within two or three years. There¬ 
fore, the following aspects of these canes are being carefully studied by the 
Station:— 

Methode of planting. —Distance, number of rows, depth of planting; planting 
tops; deterioration after cutting, from point of view of planting. 
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Methods of Cultivation .—Eeplacing of native by modern methods with 
maohines; replaoiiig of cultivation by destroying the weeds by spraying with 
arsenite of soda and other poisons ; leaving trash in rows without burning. 

Fertilizers .—Experiments with Java cane, with phosphoric acid, potash, and 
nitrogen fertilizers; experiments with lime; experiments regarding stimulation 
of the cane by the use of certain catalytic substances, borax, etc.; experiments in 
hastening the ripening of the cane (especially canes like Zwinga, Kavangire, etc.), 
fertilizing them with certain chemical substances. 

Irrigation .—Experiments in irrigation with all the Java and forage varieties 
recommended, applying sufficient water to the cane to complete, with the rain, a 
certain amount per month. 

Rotation .—Trials with rotation of the recommended canes with other crops. 

As regards the other varieties of cane, we have a small number of promising 
varieties, like B. 3277, Ambar de Egipto, etc., which are being studied in fairly 
big extension, to see if they present qualities which make them as good or better 
than the Java canes. 

The rest of the varieties of cane in the station have been planted in a new 
exhibition plot, where they will be carefully watched for any signs of improve¬ 
ment or adaptability to local conditions. 

A good feature of this yearns work is the introduction of a number of new 
varieties of cane from many different countries, including Louisiana, Cuba, Porto 
Rico, Barbados, Trinidad, Hawaii, Java, Mauritius, and Brazil. Most of these 
countries are producing now seedling canes every year in their experiment 
stations, and the properties of these canes receive careful study. We have 
asked to have sent any of these canes which possess qualities which would make 
th€im promising in TucumAn, including those of early maturing, resistance to 
drought and frost, as well of course as high yield per hectare. It is admitted that 
with the wonderful success already achieved with the Java canes, it will be difficult 
to exceed the high standard of yield per acre which these canes set—nevertheless 
it must be said also that a variety which with the same yield would mature earlier 
would be a great boon to the industry in the province. 

A high yielding, early maturing variety would enable the harvest to be started 
two or three weeks or more earlier than at present, with the corresponding increased 
independence of frost which this would ensure. 

The canes as they arrive are minutely inspected by the pathologist and ento¬ 
mologist of the station for the discovery of diseases and insect pests. If approved, 
the canes are planted in the quarantine plot of the station, at a considerable dis¬ 
tance fiom any other cane, in order that they can be watched for the possible 
development of diseased conditions which of course would necessitate their 
destruction. 

Among the canes received already from Louisiana is one, the L. 511, which has 
given surprising results in its native country with regard to its property of early 
maturing. Mr, Taggart, sub-director in charge of the Louisiana Experiment 
Station, who has been good enough to send us the canes mentioned, informs me 
that in the month of October (which corresponds here to the month of April) the 
L. 511 had a sucrose content of 16*5 per cent. It b to be hoped that this caue> 
which at present is growing well in our quarantine lot, will give equal results 
here. 
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The new canes 

which have been received and planted are ; 

__ 

Origin. 

Cane 

Origin. 

Cane. 

Louisiana 

.. L.6U 

Brazil 

B. 208 

jy 

L. 218 


B. 6450 

yy 

L. 231 


B.3405 

Barbados 

L. 263 


Bamhu Blanco 

B.H. 10 (12) 

yy • • 

Cayanna 


In conclusion, I must mention the efforts of the Station to produce new 
Tucum&n varieties from seed. Arrangements have already been made for the 
importation of seed from Barbados, Brazil, Hawaii, and other countiies in the 
tropics, and it is hoped that the Station will soon produce the first Tuoum&n 
seedling. 

The Guatemalan Sugar Industry.’ 

Next to coffee, sugar is the most important crop of Guatemala. While the cane 
flourishes in almost every region from the level of the sea to an altitude of 6000 ft., the 
chief sugar districts are in the provinces of Escuintla, Mazatenango and Solola, all on 
the Pacific Coast. The principal variety gjown in the Republic, known as “ Jamaiquina,’* 
was introduced from Jamaica. It grows luxuriantly, frequently reaching a height of 8 ft. 
and a diameter of in. 

Another favourite variety which is planted extensively in the coast districts is the 
“ Cristalina.’* The cane is usually planted from August to October, hut it can also be 
planted in the early spring with good results. The area devoted to the cultivation of 
sugar in 1916 was 76,352 acres. The average production is about 42 quintals (of 101'4 lb. 
each) per acre. As yet the production of sugar in the Republic is mainly in the hands of 
natives, 'i’here are some German and British-owned estates, but very few plantations 
controlled by American capital. 

It appears from a report by the United States Consul at Guatemala City that there 
are 20 sugar mills in the Pacific Coast region, each having an average crushing capacity 
of 12,000 quintals (640 tons) per day, and several smaller mills. The machinery used in 
the sugar mills is modem, and prior to the war was imported mainly from the United 
Kingdom and Germany. The grades of sugar manufactured are 86° to 89° brown sugar, 
and from 96° to 99* white sugar. The quality of sugar produced is declared to be excellent, 
and there is a large local demand for the product. The sugar exported is principally the 
raw product known in Guatemala as **moscabado’’ (muscovado). During 1916 Guatemala 
exported 109,188 quintals of sugar, valued at £67,000. Of this amount 63,671 quintals 
were sent to the United States, 26,190 quintals to Honduras, and the remainder to Panama 
and other countries of Central America. 

The Guatemalan sugar industry has experienced a steady growth and development, 
especislly during the past few years, high prices having stimulated growers to augment 
their production by increasing their plantings and using improved methods and machinery. 
So far as is known, no systematic attempt has been made to improve the varieties of cane 
grown ; but it is understood that the Agricultural Department of Guatemala has formu* 
lated plans for experimental work with this object in view. 

The year 1916 was one of exceptional prosperity with the sugar planters, the pro¬ 
duction of sugar amounting to some 300,000 quintals, valued at £277,000, and the 
indications are that the industry will continue to develop and expand. 

In Bohemia experiments have been made, during the war, upon the possible effect of 
applying mineral acids to render more of the natural constituents of the soil available to 
the plant, llie growth of sugar beet on field plots sprinkled before seed-time with dilute 
sulphuric acid at the rate of 2-4 kg. per acre was observed. It was found that the weights 
of root and leaves were less, but that the quantity and quality of the sugar were slightly 
greater than on the untreated soil. 

1 From Joum. Royal Soc. Arts. 
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Prance. 

The Campal^rn of 1916-17. 


The Journal des FahHcanU de Sucre in its annual survey of the campaign in 
France shows by numerous statistics how great has been the blow dealt to the 
French sugar industry by the invasion of its territory by the German armies. 

According to official figures, the number of beet factories at work during the 
1916-17 season was 65, as compared with 64 in the preceding year. The length 
of the campaign at the factories averaged 66*6 days of 24 hours, as compared with 
a maximum of 80*5 days in 1905-06 and a minimum of 45*1 days in 1911-12. 

The area sown with beets during 1916 was 77,506 hectares according to the 
Ministry of Agi’iculture, but the investigations of the growers put it at 66,974 
hectares only. In 1914 the area sown was according to the official figures 242,337 
hectares, of which at least 144,000 hectares were overrun by the Geiman invasion. 
The yield of the present campaign under review is provisionally placed at 1,580,000 
metric tons of roots, which corresponds to 23*5 metric tons to the hectare (say 9*4 
tons to the acre) as compared with 18*1 tons in 1915. 

Subject to revision, the following are the figures of production for the last 
few years and certain earlier years beginning with 1883. 



Fiictorles in 

Production 

(refined) 

Yield in 
sugar 7. 

Year, 

operation. 

in toni^. 

of roots. 

1883-84 

483 

406,007 

6*66 

1890-91 

377 . .. 

616,242 

9*46 

1900-01 

334 

1,040,294 

11*93 

1910-11 

239 

650*493 

11*80 

1913-14 

206 

717,400 

12*08 

1914-16 

.... 69 

302,960 

11*50 

1916-16 

64 

136,899 

11*80 

1916-17 

65 

186,435 

11*70 

The sugar production during 1916-17 

came to 181,970 tons of centrifugal 

sugar as compared with 133,267 tons in the preceding campaign. The yield in 

the roots based on 

the production of sugar 

has been 

for the past five years as 

follows:— 

Yield to the 
hectare,' 

Yield 7. 

Refined sugar 
per hectare, 

Campaign. 

iiiotiic tons. 

of beeU*. 

metric tons. 

1912-13 

29 109 

12*96 

3*766 

1913-14 

28*800 

12*87 

3*706 

1914-16 

26*712 

11*33 

3*026 

1916-16 

18134 

11*62 

2*107 

1916-17 

23-500 

11*61 

2*702 


The big drop of the last three years has been due to lack of fertilizers and an 
insufficiency of cultivation due to war conditions. 

As regards the consumption, the figures for 1916-17 are only available for the 
first four months, when the amount was 269,191 tons; these however compare 
with a total for the year 1915-16 of 563,479 tons. In 1912-13 the consumption 
was 703,126 tons, and in 1913-14 (for 11 months) 651,350 tons. 

In 1915-16 the imports of sugar amounted to 532,721 tons and the exports to 
134,975 tons. The corresponding figures of the last pre-war year (1912-13) were 
131,628 tons and 210,367 tons respectively. 
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British Guiana. 

The year 1916 has been a prosperous one for sugar estate proprietors, as good prices 
were obtained. Although there was an increase of £41,466 in the value of sugar exported, 
the quantity was less than that exported in 1915 by 14,574 tons, the figures for 1916 and 
1916 being 101,650 tons, valued at £2,100,417, and 116,224 tons valued at £2,056,952, 
respectively. The quantity of rum shipped fell below the record established in 1916 by 
311,396 proof gallons. Prices advanced during the year, and the value exceeded that of 
1916 by £169,766. The exports for 1916 were 4,384,834 proof gallons, valued at 
£626,490, as against 4,698,230 proof gallons, valued at £466,725 exported in 1915. Of 
this, 4,242,817 pi oof gallons went to the United Kingdom. 

The sugar crop was somewhat below the average. The returns submitted by sugar 
estates show that in 1916 more than four-fifths of the total area—78,360 acres—under 
sugar cane was planted in varieties other than the Bourbon. Only 9460 acres are now 
occupied by Bourbon unmixed with other varieties. Of the area, estimated at 68,900 
acres, cultivated in new varieties, 88 per cent, was under canes raised from seed in this 
colony, while about 11 per cent, was occupied by varieties imported from Barbados. Of 
the total area in cane cultivation 4 per cent, is occupied by new varieties raised at the 
Georgetown Botanic Gardens. 


Correspondence. 

THE EXTRACTION OP StrOAR PROM PINAL MOLASSES. 

To THR Editor, “ The Intrrnational Sugar Journal.” 

Sir,—In the September number of the hdernotumal Sugar Journal^ Dr. 11. C. 
PRINSEN Geerligs, iiiuler the heading of ** The Extraction of Sugar from Pinal 
Molasses,” makes certain statements which seem to require a brief answer in the 
interest of progress in the art of Haw Sugar Manufacture. 

Auswering the latter part of Dr. Geerligs’ communication first, for his 
information it may be stated that the method of boiling and treating second 
massecuite, as laid down by him, is, with certain modifications, in use on several 
plantations in this country (Hawaii). Massecnites of 60/' purity, and 98^ Brix 
however are not produced, but the method as adopted here provides for boiling 
second massecnites to a purity of from 52 ^—64 and to a density of from 

Brix. On being dried these masseouites yield a sugar polarizing fiom 
882—92^, which is remelted to a syrup, and taken back into process for con¬ 
version into sugars for export. Final molasses resulting from the drying of such 
massecuites has a purity (Clerget-Brix) of from 36 ^—392- 

The average results in Pinal Molasses for a number of factories in Java for 
the year 1916, as given in the Reports of the Java Experiment Station, are as 
follows:— 

Pinal Molasses Sucrose (Clerget) 33'38^ 

,, Purity (Clerget-Brix) 36*62~~36*72 

The sugar chemists in Java, following the lead of the Hawaiian Sugar Planters’ 
Association, have adopted for some years the “ Clerget-Brix” method of stating, 
or rather determining, the sucrose contents and purities of syi’ups, molasses, etc., 
in rendering sugar-house reports. 

Solidified Pinal Molasses produced in Java, despite of what Dr. Gebrlios 
says to the contrary, does exhibit the phenomenon of crystallization, as is disclosed 
in a letter attached, from the Sugar Technologist of the Hawaiian Sugar Planters’ 
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A68ocittti()u. This sample of solidified molasses which was received from Java, is 
now in the cabinets of the Experiment Station in Honolulu. 

With these facts before him, and the results of trials of a new process given 
out at the annual meeting of the Hawaiian Sugar Planters* Association in 1916 in 
his hands, will Dr. Gbbrligs still maintain that his theory is the last word in the 
question of recovering sugars in waste molasses P 

Yours very truly, 

J. N. S. Williams. 

* Experiment Station of the Hawaiian Sugar Planters* Association. 

Mr. J. N. S. Williams, 

Dear Sir, Solidified Molasses. 

With reference to the solidified molasses referred to in our conversation yesterday, we 
would say that in 1913 a party of sugar men from the Eastern United States, including 
Dr. G. L. Spbncbr, passed through here on their return from Java and left a small sample 
of solid molasses, which they had obtained in that country. It was then hard and brittle, 
but on standing in a glass-stoppered bottle it has taken up moisture and become liquified, 
so that it has now the consistency of an ordinary stifiT molasses. On examination with a 
microscope it is seen to contain a ve ry large number of minute grains of sugar, which have 
crystallized out of it. 

Yours very truly, 

R. S. Norris, 

October 26th, 1917. Sugar Technologist. 


CUBAN SUGARS. 

To THE Editor, “ Thk Intbhnatio.nai. Sugar Journal.” 

Sir,—I have noticed your recent discussion on the condition of Cuban sugars imported 
into the United Kingdom, and bog to send you the following data. 

The Cuban raw sugar market supplies almost, if not quite, exclusively sugar destined 
foi refineries and sold on the basis of 96° test. At this polarization the maximum of 
profits is obtained, hence the producer is not justified in using any methods which would 
give a sugar of higher polarization, and a very ordinary defecation is all that is needed ; in 
fact the producer under the terms of the sale is justified in selling as much dirt with the 
sugar as he can get rid of. On the otht^r hand, if he filtered bis juice instead of making 
96° test sugar he might produce 96*8° test sugar hut he would not be paid a just bonus for 
the 6’8 in excess and he would be paid nothing whatever for the extra cost of manufacture, 
and for the improved appearance of the sugar. Until sugars are sold on a more rational 
basis, raw sugars will always be dirty in appearance. 

Actually, Cuban sugars as far as I have seen them—and my experience is fairly 
complete - appear iar more dirty than they are; the actual amount of insoluble matter 
(dirt) is in my experience no more than 0 1 per cent, and iii extieme cases may reach 0 2. 
This dirt is chiefly cane fibre and insoluble ash, neither of which is deleterious to con¬ 
sumption but only to the appearance. It is **natural** dirt and is not dirt from handling, 
for from the cane to the bag eveiything is mechanical and the suggr is not touched by 
hand. I have read the reports in your jouinal on the Cuban sugars sent to England, and 
I thought that they were entirely illfounded and squeamish, and that people who refused 
to eat such sugar were undeserving of consideration. Actually too, at this juncture, I 
personally believe that it would be economical to repress refining and to eat raw sugar 
entirely, and so make use of the ash, glucose, and non-eugar in the raw product. In 
short, I think that the experts who say that Cuban 96° test sugar is totally unfit lor 
human consumption are quite wrong. 

Yours truly, 

X. 





Brevities. 


At a recent meeting of representatives of the Institute of Bankers, the Association of 
Chambers of Commerce, and the Decimal Association, held in London, unanimous agree¬ 
ment was reached in respect of a plan for decimalizing the British coinage with the present 
pound sterling as the unit; and it was further resolved to press the need for this reform 
through the Chambers of Commeice in all parts of the United Kingdom. 

As showing the dependence on Germany for certain chemicals which has existed 
in the past, the case may be cited of the 3)ota8h used in the British West Indies for 
fertilizing, which before the war nearly all came from the Stassfurt mines, in Germany. 
As a consequence, a shortage of this chemicul manure developed in 1915 at the Barbados 
sugar experiment stations, and it was only when a supply was obtained later on in the year 
from the United States that the needs of the potash manuring experiments could be met. 

The death is announced at the age of 81 of Mr. Wallace Pottbk Willett, senior 
partner in the well known brokerage firm of Willett & Gray of Wall Street, New York. 
He was described as the dean of the sugar trade of New York, being considei-ed one of its 
most unquestioned authorities, and he shone as an expert witness in sugar matters. His 
firm’s Stigar Trade Journal^ which he founded and edited for many years, is generally 
accounted the leading statistical publication in the sugar world, and his death will prove a 
severe loss to American sugar circles. 

The Mulgrave Central Mill Co., Ltd., of Queensland, in their 21st annual report for 
the year ending last January, reveal a surplus of only £247 after allowing for all out¬ 
goings. The amount of cane crushed was about 79,000 tons, yielding 8850 tons of sugar, 
but operations were hampered by a strike lasting five weeks. The quantity of cane to a 
ton of sugar was 8*92 tons, which was much above the average. U'he sugar content fell 
from 16*69 to 13*66, while the price of the sugar remained at £18 for 94 per cent. N.T. 
raw sugar. In the present season a crop of about 95,000 tons of cane is looked forward to. 

The Egyptian Government has recently started levying an excise duty on the sugar 
manufactured and consumed within its country to the amount of £14 7s. per ton. 
Increased revenue is urgently needed in Egypt, but owing to certain existing treaties it 
is not an easy matter to tax the business profits in Egypt oi foreign finns ; hence as sugar 
is selling at a low rate as compared with the ruling prices in other countries it is no 
hardship to saddle it with a tax which is expected to bring in £E800,000 a year. Owing 
to international treaties again, it is not possible to levy a super-tax on the profits of the 
foreign-owned sucreries, much as that step would he desirable to take, hence the excise 
duty is the only feasible imposition. 

As an instance of what can he achieved in the judicious utilization of by-products, the 
following British Army economy is worth placing on record. At the beginning of the 
war there was in the military establishments a considerable wastage of table refuse which 
was at best sold as swill for pigs. Since March, 1916, however, aU camp refuse of this 
sort has been purchased by a special department, and from the waste fats thus collected 
glycerin is extracted, 'i'he present rate of annual output of refined glycerin from this 
source is no less than 1200 tons, which will provide enough explosives for approximately 
15 million 18-pounder cartridges. The glycerin is obtained for the Government at a cost 
of £69 10s. per ton, which compares favourably .with the price ruling in America for this 
product, viz., £360. On the other hand, it is reported* from the United States that the 
Government chemists have discovered a process for manufacturing glycerin from sugar 
at a cost of 25 cents per lb. or less (say £112 per ton). If this discovery leads to the 
employment of sugar for such purposes during the war, it will naturally tend to enhance 
the existing scarcity of sugar for domestic consumption. 
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OOMMBKCIAL USB OF SAOOHAKOSB-INVEETING BaCTBEIA FOK THE MAinTFACTTOE 

OF Lactic Aoie, Acetic Acid, and Acetone. G. MezzadrolL BoU 
lettino ddVAeBOciazione delle Induetrie dello Zucchero e delVAlcool, 1917, 
No. 10, P, U2-U5. 

Since 1913 the writer has been engaged at the Stazione de Bieticoltnra 
of Eovigo, Italy, upon a series of studies and experiments on the utilization 
of beet-juice for directly converting sucrose into lactic acid, as an accessory 
* manufacture by the side of that of alcohol and sugar. A useful solution of the 
problem has been found in certain bacteria found in sour milk and beet juice 
which have the property of inverting the sucrose before subjecting it to lactic 
fermentation. The writer has given the provisory names to the bacteria of Bacilli 
saccaro^invertenti and these he subdivides into Bacilli invertenti-lactid (inverting 
lactic bacilli) and Bacilli invertenti-acetici (inverting acetic bacteria). 

Beet juice containing about 10 percent, of sugar was sterilized for 30 minutes 
at 120* 0. then inoculated with a pure culture of the “inverting lacticbacteria 
and kept at the optimum growth temperature of 36-38® C. At the beginning of 
the expeiiment the liquid was brown; after a few hours it became clear, then 
amber yellow. It was then strongly acid, and on being neutralized with sterile 
sodium carbonate the fermentation continued vigorously until a second, thii’d, or 
even fourth neutralization was required. The whole of the sodium carbonate may 
be added at once, for its presence in excess does not in any way affect the fer¬ 
mentation or the final product, lactic acid. Also, on immediately determining the 
optical rotation of the must, or liquid for fermentation, the writer observed on the 
first day a decrease of several degrees in the dextro-rotation, which increases 
so much that on the fourth day the rotation was about + 1 ,* then it became 
— 1, thus changing sign and becoming levo-rotatory, and finally becoming 
neutial when almost all the sugar has disappeared. The lactic fermentation of 
the glucose and of the levulose resulting from the inversion proceed contem¬ 
poraneously with the action of the bacteiial sucrase. 

For each 100 parts of sucrose fermented there is a yield of 60 to 80 per cent, 
of lactic acid, 10 to 20 percent, of acetic acid, 1 to 7 per cent, of alcohol, traces of 
acetone and higher alcohols. The “inverting-lactic bacteria*’ have constantly 
given the same results for the three years, 1913 to December 1916, when the last 
experiment was made. Some races lose their power of inverting sucrose if 
grown for some generations on solid agar media, or alkaline glucose. Others, on 
the contrary, retain their fermentative powers, provided they are grown again in 
the same media as those from which they had previously been selected. The same 
is true for many races of many wild alcoholic feiments that are brought to carry 
out some industrial process by Mendelian adaptation. 

The “inverting acetic” bacteria are more active than the preceding ones. 
The yields of acetic acid are not yet higher than those obtained in practice in 
acetic fermentation; yet it appears quite probable that it may soon be possible to 
obtain acetic acid directly from sucrose without passing by the intermediate 
stage of alcohol. With the information obtained and the yields that can be got, 
the application of this new process depends on the state of the market prices of 
acetic acid and acetone. 

The author has obtained from 100 parts of sucrose 40 to 30 per cent, of 
acetic acid, 10 to 20 per cent, of lactic acid, 10 to 20 per cent, of ethyl alcohol, and 

1 This Review is liopyright, and no part of it may be reproduced without permission.— 
(Editor, L8J,) 
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1 to 2 per cent, of acetone. The acetic fermentation proceeds more rapidly than 
the lactic fermentation, with abundant evolution of carbon dioxide, hydrogen, 
and small amounts of methane. The aerobic, macerating bacteria of the cwfero- 
sporiia type act similarly. One obtained from Prof. Oakbone, of the Bologna 
School of Hygiene, was found to give fair amounts of acetone, but not sufficient 
to warrant commercial application. In the course of a more thorough study of 
these bacteria, it is possible that a type could be found giving larger yields of 
acetone. Lactic acid can be changed by oxidation with hydrogen peroxide to 
acetic and from the latter acetone can be obtained in commercial quantities 
more easily and at less cost. 

Fungi and Bacteria as Means of Combating Insects injurious to the 
Sugar Cane. J. Groenewege, Archie/y 5/, 202S--20SS. 

Three years ago the author’s attention was drawn to the use of parasitic 
fungi as a means of combating insects injurious to the cane, particularly to the 
larvae of Adoreina coujprcsaas which were found covered by an abundant mycelium, 
and a culture of this fungus showed it to be identical with the Metarrhizium 
(WisopUtia described by Gough and Bore and by Speare. 

An attempt was made to infect 25 larvae of Adoretna bj’^ mixing earth in 
which the larvae were present with a culture of the fungus upon rice and potato. 
About a month later two of the larvae were found dead, infected with the fungus. 
In another experiment, use was made of the larvae of Aryctea rhinuceroa. After a 
month 19 of the 24 larvae subjected to this treatment had succumbed to the 
disease by Metarrh^ziuiUy and two more were attacked by the same fungus. The 
expeiiments were continued in 1915 with laivae of Iloiotnchta heUeriy 40 of which 
were infected by mixing the earth (previously sterilized) in vrhich they occurred, 
with cultures of Metarrhizium. Five weeks later, 11 larvae had succumbed. 
Further experiments resulted in finding after three weeks’ stay in infected earth 
7 dead larvae, and after twelve days 12 dead larvae, all killed by Metarrhmum. 

It is considered that these experiments have sufficiently demonstrated the 
inefficacy of this method for combating injurious insects. The majority of the 
larvae were only attacked when they were about to pupate. They had already 
been able, therefore, to do damage before they w'ore infected. Another difficulty 
is that, even when the larvae had reached this stage, they only succumb in part 
to the disease caused by Meiarrhizium. Further, thorough treatment with this 
fungus would entail considerable expense. 

Beference is made to experiments with AayeryiJlua paraaitinia on Lecunium 
aacrhari Paeudococcna calcelarnie). When cultures of this fungus was dusted 
upon the insects the results obtained were nil. A better result was obtained by 
whitewashing the insects with the cultures. The results in general were so 
unsatisfactory and the method so costly that the author did not resume his experi¬ 
ments, in view, moreover, of the fact that the damage done by those insects to the 
canes is not considerable. On studying the larvae of Adoretna which succumbed 
to the disease caused by Meiarrhiziumy several larvae attacked by another disease 
of bacterial origin were found. A bacillus was isolated 10-15 in length and 
1*6-2 p broad, to which was given the name Baeternkm gigaa n. sp. This bacterium 
forms reddish brown pigmented colonies upon agar-agar, is aerobic and re8i^t8 
maunite, levulose, galactose, maltose, sucrose, raffinose and dextrin in the 
presence of 0*05 per cent. K^HPO^ and 0*1 per cent. NH^Cl. On another 
occasion, from a larva of AdoretuSy another bacterium, B*prodigioeumwaLB isolated. 
Experiments have been made on infecting the larvae of Adarettis with these two 
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bacteria by mixing a pure culture with the earth in which the larvae were buried. 
The percentage of dead larvae was so small that the writer concluded they were 
only infected under special conditions. From the results obtained there seems 
little likelihood of fining a method of fighting insect pests by means of bacterial 
parasites. _ 

Blast Furnace Flub Dust ; A new Source of Potash. Harold T, Cranfield. 

Journal of the Board of Agriculture y 1917 y 24 ^ No. 5y 526^530. 

For several years past it has been known to chemists that the flue dust driven 
off from iron blast furnaces contains an appreciable percentage of potash, and 
from recent experiments the author is convinced that this may be an important 
source of potash, which if properly investigated and controlled may satisfy in the 
future at least half, and possibly three-quarters, of our agricultural needs. 

These potash-bearing dusts vary enormously in colour and composition, in 
fact it is difficult to find two samples alike. The potash exists mainly as sulphate 
with a smaller proportion of chloride, the remainder being in an insoluble form, 
the availability of which is a subject for future investigation. The amount of 
soluble potash varies very much. In samples examined the differeime lay between 
50 and 70 per cent, of the total potash. After extracting the dust with hot water, 
and evaporating the solution, a white residue containing on the average 70 to 80 
per cent, of potassium sulphate and chloride is obtained, the principal impurities 
of which are sodium chloride and calcium sulphate. 

As to the actual amount of potash present iu the flue dusts, as previously 
stat^'d this varies greatly. The limits found from a nunber of analyses were for 
tho total acid-soluble potash, 2*97 to 15*89, and for the water-soluble 1*23 to 9*25 
per cent. 

An approximate indication may be given of the total quantity of potash 
available from this source. The quantity of flue dust from each furnace per week 
averages 0*95 tons, or 50 tons per annum, that is for the 300 blast furnaces 
operating in Great Britain a total annual production of 15,000 tons, at least 50 
per cent, of which represents soluble potash. A careful and thorough investigation 
of the question appears desimble. 

Comparative liKKULTs with Calcium Cyanamidb and Sulphatk of Ammonia in thb 
Manuring of Cans in Java. J. Af. Geerts, Mededmhvgm van het Froef^ 
ttntion voor de Java tSutker-tndmtrtCy 24, No. 44. 

In this article the author gives the rosultsof a series of 78 tiials carried out from 1906 
to 1914 in order to compare the action of calcium cyananiido and sulphate of ammonia on 
sugar cane in Java. In 69 cases, sulphate of ammonia gave better results both as regards 
yield of cane and yield of sugar. The surplus given by sulphate of ammonia over calcium 
cyanamide is calculated at 2*6 per cent, for the yield of cane and 2 per cent, for that of 
sugar. In general the results have shown that sulphate of ammonia gave better results 
than cyanamide both in light and heavy soils; hut one has the impression that cyanamide 
gives better results in light than in heavy soils. 

Results of 16 trials showed that {mrtial application of cyanamiiie before planting is 
preferable to an exclusive application after planting. Further, 13 other trials liave shown 
the advantages of an application at 3 or 4 separate times, of which the first should he before 
the planting. When it is given at least one week before planting, and the subsequent 
applications are not allowed to come in contact with the plants, the cyanamide is trans¬ 
formed before reaching the rootlets, and there is scarcely any danger of an injurious action. 
Partial substitution of sulphate of ammonia by cyanamide is more certain than complete 
sulistitution, but the cyanamide should always be applied before the sulphate of ammonia* 
Finally it was found that cyanamide has no influence on the maturation of the cane. 
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RECOVSaY OF THE TA&10T78 OONSTITtJBNW OP BbBT MoLASBBS AND A StUDY OP 1X8 

Nitbooenous Pxombnts. H - Friedrich . ZtiUch, Zuek^rind. Bdhm»t 1917^ 41 , 
614-617 ; through Journal of iho Chotnical Soeioty^ Tram.y 1917y t, 644. 

It is stated by the author that he has been engaged since 1914 upon a method for the 
recovery of the various ingredients in beet molasses and upon a study of its nitrogenous 
pigments. He has found that about 72 per cent, of the sucrose can be precipitated in a 
pure white condition by mixing the molasses with an equal quantity of cold glacial acetic 
acid. Most of this acid may be recovered in a concentration of 71 per cent, by distillation, 
when a dark brown, asphalt-like mass is left containing about 18 per cent, of ash (23*76 
per cent, potash). Ihis residue may be worked up for betaine by trituration with about 
six times its bulk of methyl alcohol. The insoluble portion (27 per cent.) is a nitrogenous 
pigment containing about 3*4 per cent, of nitrogen, and yielding yellow derivativea on 
nitration. He agrees with Stanek as to the origin and nature of the nitrogenous pigments 
of beet molasses, namely, that they owe their formation to the condensation of amino-acids 
with the sugars, or more probably with caramel substances. Maillaud also has shown 
that free amino-acids react with the common sugars to form nitrogenous pigments. It 
was found by Stanek that when solutions of invert sugar or sucrose are heated in an 
autoclave at 105-130®C. with sodium glutamate or aspartate, or with asparagin, carbon 
dioxide is liberated, the solutions becoming acidic, and dark pigments being formed which 
are almost completely precipitated by lead acetate. The same pigments are obtained if 
precipitated chalk is added to overcome the acidity. Without the amino-acid, the colour 
of the solution is not so deep, and the pigment is completely soluble in alcohol. With the 
amino-acid, nitrogenous substances which do not dissolve in alcohol are produced as well. 
A fraction, which somewhat resembles fuscazinic acid in being a very dark brown powder, 
soluble only in alkalis, has been isolated. Asparagin and aspartic acid give rise to much 
more of this product than glutamic acid. 

Sbdimkntation op the Colloidal Cuprous Oxide in the Determination of Reducing 
Sugars by the Volumetric Method. D. Sidersky. Ann. Chxm. anal.^ 1917, 
22, 170. 

It has been observed that the addition of 6 grms. of magnesium sulphate per 600 c.c. 
of copper sulphate solution ensures rapid sedimentation of the colloidal cuprous oxide in 
the volumetric method of determining reducing sugars, calcium salts having the contrary 
effect. This is of particular value in determining sugar in urine. On adding the urine 
drop by drop to Feliling’s solution containing magnesium sulphate, the cuprous oxide 
suddenly cakes together, and the next drop makes the solution perfectly clear. This point 
corresponds with the disappearance of copper from the solution, and is therefore the true 
end-point. 

Relation between the Coloration and Maturation op the Sugar Cane in Java. 
A. M.P. A. Scheltema. Archxef, mi, 25, Part 7, 189-196. 

It is well known that the colour of the stems of the cane may differ very greatly in 
the same variety, and that in fact these differences are sometimes so great that it is often 
impossible to use this coloration as a botanical characteristic in describing a given variety. 

Having this observation in mind, the author has attempted to establish a correlation 
between the stage of maturation and the coloration in the variety K K 2. Samples of 
green, yellow, and red stems gave the following average sugar contents respectively :— 

Sugar content, 

Brix number. per cent 

Green stems . 16*10 .... 7*88 

Yellow „ .. .... 16*98 .... 9*48 

Red „ . 16*90 .... 9*62 

These results seem to prove that the colour of the cane may give some indication of 
its degree of ripeness. The green cane is not yet ripe; when it becomes yellow it is 
already ripe, and it turns red in those places to which the light has easy access. It is 
proposed to carry out similar researches on other varieties of cane. 
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UNITED KINGDOM. 

Ohain-Bblt roK Cans Mill. John W. Hyatt f of lil, Commerce Street, Newark, 
N.J., U.S.A. 106,83S [9558 of 1916). Applied for, July 6th, 1916. Accepted, 
May 3rd, 1917. 

Means are described for improving the operation of a pervious chain<belt embracing 
several series of links combined in a single belt when used in a cane mill. The invention 
also provides special means of separating any loose fibres from the juice which has passed 
through the belt of chains. Heretofore, the pervious element has been formed of a com¬ 
posite chain consisting of chain-links placed side by side as well as end to end to form a 
single chain of suitable width, and the vegetable fibre has heretofore shown a tendency to 
wedge between the adjacent sides of the links of the belt, so as to spread its members apart 
and crowd them with great force against the cheeks of the supporting-frame. 

In the present invention the accumulation of vegetable matter between the members 
of the chain is prevented by forming the belt of separate chains wholly independent of one 

another with sufficient interspaces for 
the escape of the juice, so that clearing- 
blades or any other suitable means 
may operate between the several chains 
and remove any fibre or deposit that 
penetrates the interstices, and thus 
prevent any accumulation of such 
matter which would obstruct the escape 
of juice, or crowd the chains unduly 
apart. To drive the chain-belt more 
^> 08 itiv 6 ly than heretofore, the chain- 
links are made each with a tooth 
upon its inner side and form the sup¬ 
porting-roll or drum with grooves to 
receive such teeth, so that the teeth 
operate to feed all the separate chains 
at the same speed. In order to prevent the accumulation of fibres in the receptacles or 
passages for the extracted juice, such juice is discharged upon an endless apron made of 
pervious material like wire-cloth, so as to form a strainer through which the juice falls 
freely; while it conducts the fibres to an exhaust-tube by which they are sucked from the 
apron and discharged into the feeding-space or hopper of the machine, where such fibres 
mingle with the cane or crude material and are subjected again to pressure, which 
removes the juice therefrom. 

In the figure is shown the side view of a mill in which a series of parallel chains m, 
preferably having inteinal teeth to ensure an even traverse, move between an upper roller 
H situated below the feed and around the driven roller M which is provided with recesses 
to receive the teeth on the chair. The roller H is adjustably mounted in block which 
also carries a scraper A bearing against the outer face of the chains. The interspaces 
between the chains may be cleared by a series of comb-like teeth o situated near the return 
end of the lower side or by deflecting the chains by a series of staggered rollers. The 
juice passes by a chute B to a sump having a perforated covering to collect any pieces of 
cane, these being drawn upward by a cunent of air and returned to the hopper W, The 
hopper feeds to the chain by means of two-toothed rollers e arranged one on each side* 

* Copies of specifications of patents with Uielr drawings can be obtained on application 
to tiie following:—t/nfted Kingdom: Comnti'oller of tiie Patent Office, Southampton Buildings, 
Chancery Lane, London, W.C. (price, 6a. each). Untied States: Commissioner of Patents, 
Washiogton, B C. (price 5 cents eanh). i^Vonee: Llmprimerie Nationale, 67, rue VieiUe du 
Temple, Paris (price, 1 fr. 05 0 . each). The date given in the heading of United Kingdom 
specifications is that of thO application of the patent. 
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Centrifugal Machine for use in Treatment of Materials with Acid. Thomas 
Broadbent & Sons, Ltd., and Horace Broadbent, of Central Works, 
Huddersfield. 110,216 {15,301 of 1916). Applied for October 27th, 1916. 
Accepted, October 18th, 1917. (Four figures.) 

Manufacture of Invlin and Lkvulosk A. Daniel, of 55, Mommsenstrasse, Charlot- 
tenburg, Gerujany. 109,813. Not yet accepted. 

In the production of inulin from vegetables the juices are purified from albuminoid 
matter, etc., by heating with alkaline reagents, such as sodium, potassium, or ammonium 
hydroxides or carbonates, hydroxides of calcium, barium, strontium, or magnesium, or 
lead acetate. The piuified juice is concentrated to crystallize out the inulin, which is 
washed, and may be converted into levulose. The removal of albuminoid matter, etc., 
may be effected after the crystallization. 


Manufacturb of Saccharic and Tartaric Acii^s from 8u,oau and Starch. Diamalt 
Akt.-Ges., 5, Sonnenstiasse, Munich, Germany. 108,494. Not yet accepted. 
Saccharic and tartaric acids are obtained by the oxidation of carboh^jrdrates in solution 
in the presence of metals or oxides or their salts acting as catalysts. Suitable carbo¬ 
hydrates are starch, glucose, maltose, or sucrose, suitable oxidizing agents are nitric 
acid, nitrogen oxides, ozone, oxygen, or air. As catalysts, heavy metals or their oxides 
or salts, e.g., molybdenum or mercury, or precious metals, e.g., platinum, may be used, 
either in solid, finely-divided, or colloidal form, or in solution ; single or mixed catalysts 
may be used. The oxidation is preferably effected in sulphuric acid solution. Where 
nitric acid or nitogen oxides are employed, the evolved gases are collected and returned to 
the system. Oxalic acid is produced in small quantities as a by-product in the above 
process. __ 

Treatment op Prat tor Ferhlizkrs. A. Nightingale, of l)uck Mill Lane, Bedford. 
108 . 543 . Applied for, August 18th, 1916 

Peat for agricultural and horticultural purposes is treated with calcium oxide in order 
to neutralize the organic acids and to produce ceitain products which stimulate bacterial 
activity and plant development. The raw peat as dug or ground or in a dusty condition 
and containing from 60 to 70 per cent, by weight of moisture is thoroughly and rapidly 
mixed with one-fifth by weight of calcium oxide so that the temperatuie lises to 220“ F.^ 


UNITED STATES. 

Closed Tank Filter Press. David J. Kelly, of Salt Lake City, Utah, U.S.A. 
(a) 1,158,055, {b) 1,158,050 Patented, October 26th, 1916. (Eight figures.) 

It is well known that in closed tank filters of the type shown in a prior patent® tb% 
general operation of the apparatus consists in building cakes to a thickness so that cakes 
on adjacent filtering frames or elements do not meet. ’'J’his is done l>e(!au8e it facilitates 
the impoverishment of the cakes by the application of a subsequent wash after the cakes 
have been built on the open filters; and it also provides for the discharge of the cakes. 
The cakes, built upon an open-leaf filter frame or element, contain a higher percentage of 
moisture than cakes built solid between adjacent filtering frames or elements.® 

In the drawings is shown the filter tank 1, closed on all sides, except one end. A 
slidable carrier 2 is designed to be moved in and out of the tank, and to facilitate this 
action wheels 2^ on tracks extending for a distance beyond the open end are provided. 
The carrier has rigidly fixed to it a head 3 for the closing of the open end when the carrier 
is moved into position, this being secured by any appropriate locking bead mechanism. 

1 Reference is made to specifications 3551 of 1878; 8931 of 1908; 16,162 of 1907; 14,487 of 1916 ; 
and 16,658 of 1915. 

* U.S. Patent, 815,021. » Of. LSJ„ 1917, 43^-434. 
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The filter carrier is provided with any desired number of filter frames «, d, /, and 
arranged in parallel order, and suitably spaced apart from one another. These filter 
elements may consist of an interior foraminous plate A and fabric sides forming an 
enclosure. 

In operating the apparatus, the muddy liquor is forced into the tank 1 under pressure 
through the pipe controlled by the valve 15y and the air displaced by the filling of the 
tank is exhausted through the pipe controlled by the valve 5. When the tank 1 is 
completely filled, the valve 5 controlling the air-exhaust pipe 4 is closed and pressure 

begins to act upon the filtering 
elements a, by Cy dy /, and y, 
causing a flow of the liquid through 
the fabric sides thereof and causing 
a deposit of solids to be arrested 
on the exterior surfaces of the 
frames. Filtration is continued 
until the flow of liquid from the 
filter elements jjractically ceases. 
'I’he space between the filter frames 
is made of such a width as to 
insure obtaining a solid cake in an 
economical time limit. When the 
solid cakes are formed the excess 
unfiltered material is drained from 
the tank 1 by admitting compressed 
air through the pipe 6 controlled 
by the valve 7 and the valve 8 in 
the pipe .9 attached to the lower 
part of tank is opened. The next 
step is to fill the tank 1 with a 
suitable wash solution, which is 
allowed to enter the tank under pressure through the pipe 17 controlled by the valve 18y 
the air displaced during this filling operation passing out through the pipe ^ as in 
the case of the filling of the tank with the slimes. When the tank is completely 
filled with the wash solution the valve 5 is closed. The wash solution, under pressure, 
completely surrounds the filtering elements with their attached cakes, but cannot 
enter them, as in the case where the cakes are not built solid, and in order to effect 
the desired wash of the cakes, and to remove therefrom any values which remain in the 
cakes, one opens the valve 10 in the pipe 11 leading to the manifold ISy to which are con¬ 
nected the valve-controlled outlets fiom the individual filtering frames or elements. 

This permits the wash solution to enter the interior of the filter frames, or elements by d 
and/through the valves py r and ty which arc left open, and causes a distribution of the 
wash solution throughout the entire interior of the filter frames, or elements b, d and /. 
The valves hyjy I and n of the alternate series of filter frames, or elements c, e and g are 
left open, and accordingly it is obvious that the solution under pressure in order to find an 
exit must pass through the solid cakes, following the direction of the arrows in the upper 
figure, thiis displacing the values contained in the cakes, and remaining after the first 
expression of liquor or after the cake-building operation. The wash is continued to any 
desired point, after which the valve controlling the flow of wash solution to the tank 
should be closed, and also the valve 10 in the pipe 11 leading to the manifold IS, The 
tank 1 is now drained in the same manner as with the slimes pulp. 

The apparatus can now be opened for the discharge of the cakes, and this is done by 
unlocking the head S of the carrier and withdrawing the carrier from the tank, which may 
be done by gravity. One may employ anv suitable mechanicsl means which will cause 
or permit the carrier to emerge, or be removed from the tank. When the carrier has 
been completely withdrawn from the tank, as shown in the upper figure, the cakes built 
w 
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solid between the biter frames^ or elements, may be quickly dropped by pulling or forcing 
the frames or elements sidewise, as indicated, which operation increases the space between 
adjacent filter framed to a width greater than the thickness of the interposed cake, and 
thus permits the cake to drop from between the frames, or elements After the cakes have 
been discharged, the filter elements are returned to their original position, the carrier 
returns to the tank and is clamped into place, and the apparatus is again ready for another 
cycle of operations. 

AppAkAtiiS FOR Dhyinq Starch. Joseph J. AfemV/, of Chicago, Ill., U.S. A. l,18St097, 
Patented, May 16th, 1916. (Four figures.) 

Starch, as it comes from the settling tables, is an extremely difficult substance to 
handle. It contains approximately 60 per cent, of moisture and is heavy and sticky. As 
a result it is found to have a tendency to pack or clog in the bottom of the starch wagon 
so that besides failing to be dried properly the material in the lower portions of the com¬ 
partments, under some conditions not always easily avoidable, instead of drying is, in a 
sense, cooked and discoloured. This, besides impairing the uniformity of the product 
and making a separation between the properly dried and defectively dried starch a neces¬ 
sity, interferes with the discharge of the starch from the bottom of the compartments 
when the bottom sheets or valves are withdrawn. 

It has been found that these difficulties may be remedied and the method described in 
the Bauer patent,^ improved by supporting the lower ends of the starch bodies on a fora- 
minous support, for example, by making the bottoms of the wagons of a heavy wire mesh. 
This allows the extraction of moisture from the lower portions of the starch bodies to take 
place freely and prevents the discoloration of the starch and, to a large extent, the ten¬ 
dency to clog. This change in the construction of the wagon, however, necessitates a 
different method of discharging the dried starch therefrom as it is not feasible to construct 
wagons with removable leaves or valves of wire mesh. The inventor has, therefore, 
devised the expedient of inverting the wagons after they come from the starch tunnels 
and dumping their contents out from the top. The starch moves more freely in this 
direction, since any packing due to gravity has taken place by forces operating in the 
opposite direction. Moreover, if there should be any sticking of the starch in the extreme 
lower portions of the compartments this circumstance does not affect the free discharge of 
the bulk of the dried starch in the compartments. 

Apparatus for the MANUFAcruKE of Modified Htarchbs.^ Adolph W, H, Lenders, 
of Cedar Rapids, Iowa, U.S.A. {a) L159,59l. Patented, November 9th, 1916, 
(Two figures.) {b) 1,191,324. Patented, July 18th, 1916. (Eight figures.) 

An apparatus is described for the manufacture of modified starches, as soluble starch, 
thin boiling starch, dextrin, British gum, and other conversion or partial conversion pro¬ 
ducts. Means are provided for acidulating the starch, comprising a hoUow element having 
a perforated wall; for mixing together the starch and acid in definite proportions; and 
for forcing the material through a perforated wall of the hollow element. By this means 
acidulation is so complete and uniform that it is possible to produce a product that is 
uniformly converted Ihicughout, containing none of the black specks or other impurities 
characteristic of the ordinary commercially produced dextrins or like products. 

UNITED KINGDOM APPLICATIONS. 

Evaporating and Distilling Machinery. D. Urquhart. 14,217. October 2nd, 1917. 
Cane Mills. J. Wilson. 14,946. October 16th, 1917. 

Cooling Plates for Rectifying Apparatus. Soc, E. Barbet et Fils et Cie. 16,525. 

October 26th, 1917. (France, October .31st, 1916.) 

Filter. D, B. Morison, 16,444- November 9th, 1917. . 

Multiple Effect Evaporatou. W, S. Herriot (N, Deerr). 16,544- November 12th, 
_ 1917. _ 

l U.S. Patent, i,uS$,S0t. * cy. also U.S. Patents, Serial Nos. 766,8Se and 8k7,m. 
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SvTgar Crops of the World. 

f Willett ^ Qtay't Eetimatee of Grope to November Ui^ 1917.J 



Harvesting 

1917-18. 

1916-17. 

1916-10. 


Period. 

Tone. 

Tons. 

Tons. 

United States--Louisiana. 

. Oct.-Jan. ., 

226,000 

271,339 

122,768 

* Texas . 

• »» »♦ •• 

2,000 

6,250 

1,000 

Porto Rico .... 

.Jan.-June .. 

476,000 

448,667 

431,336 

Hawaiian Islands ... 

,Nov.-July .. 

625,000 

679,302 

629,896 

West Indies—St. Croix. 

.Jan.-June .. 

16,000 

12,600 

14,760 

Cuba, crop . . 

.Deo.-June .. 

3,200,000 

3,023,720 

3,007,916 

Briti^ West Indies—Trinidad. 

.Jan -June .. 

70,000 

70,891 

64,281 

Harbados, exporte . 


66,000 

66,000 

66,000 

Jamaica „ . 


80,000 

28,000 

16,148 

Other British West Indies.. 

• »» •• 

35,000 

30,000 

^ 86,371 

French West Indies—Martinique, exporU,J an.-July ,. 

40,000 

40,000 

39,925 

Guadeloupe .. 

• »» ♦♦ • • 

40,000 

40,000 

34,111 

Sail Domingo, exporte . 

,.Jan.-June .. 

146,000 

130,171 

126,068 

Mexico, crop . 

.Dec.-June ., 

36,000 

60,000 

66,000 

Central America. 

.Jan.-June .. 

26,000 

25,000 

86,000 

South America— 





Demerara, exporte .... Oct.-Dec. and May-June .. 

120,000 

120,000 

116,224 

Surinam, erop ... ... 

. Oct. Jan. .. 

15,000 

15,000 

13,000 

Yeneziiela . 

, Oct.-Dec. 

16,000 

16,000 

7,000 

Ecuador. 

.Oot.-Feb. .. 

8,000 

8,000 

7,667 

Peru . 

. Oct -Feb. .. 

266,000 

260,000 

260,000 

Argentina... 

.June-Nov. .. 

160,000 

84,069 

149,299 

Brasil . 

.Oct.-Feb. .. 

376,000 

800,000 

194,000 

Total in America . 


6,866,000 

6,602,309 

6,324,692 

Asia—Brit. India, (consumed locally).Dec.-May .. 

2,760,000 

2,626,000 

2,634,000 

Java . 

May-Nov. .. 

1,800,000 

1,696,174 

1,198,667 

Formosa and Japan, erope . 

Nov.-June .. 

460,000 

486,026 

405,227 

Philippine Islands, exporte . 

», ,» »• 

260,000 

170,000 

332,168 

Total in Asia . 


6,260,000 

4,828,200 

4,669,962 

Australia .. 

June-Nov. .. 

266,000 

195,000 

169,681 

Fiji Islands, exporte . 

», ft 

100,000 

100,000 

90,000 

Total in Australia and Polynesia. 


365,000 

296,000 

249,681 

Africa—Eg^^pt, crop (consumed locally) 

Jan.-June .. 

100,000 

101,832 

98,964 

Mauritius, erop . 

Aug.-Jan... 

224,000 

209,169 

216,628 

Reunion, exporte . 

», »» 

45,000 

45,000 

46,000 

Natal, erop . 

May-Oct. ., 

116,000 

114,604 

116,481 

Mozambique, crop . 

f» »» • • 

60,000 

66,000 

60,000 

Total in Africa . 


634,000 

526,605 

524,973 

Europe—Spain. 

Dec.-June .. 

6,000 

6.000 

6,369 

Total cane sugar crops . 


12,020,000 

11,267,014 

10,676,667 

Eurow— 





Beet sugar crops.. ... 

Sept.-Jan. .. 

3,849,000 

4,665.407 

6,077,7tia 

United States— 





Beet sugar crop . 

July-Jan. .. 

876,000 

734,677' 

779,766 

Canada— 





Beet sugar crop . 

Oct.-Dec. .. 

12,500 

12,600 

17,641 


Grand total cane and beet sugar......Tons.. 16,7d6»500 16,6(8,498 16,((0,714 

Estimated increase in the world’s production . • „ ., 187,002 • •., «,,, 
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United States. 

(WilUtl f Gray, ^e.J 
(Tons of 2,240 lbs.) 

ions. 

Total Kuceipts January Ist to November 15th .. 2,267,986 


Receipts of Refined ,, ,, .. — 

Deliveries ,, ,, . . 2,278,961 

Importers’ Stocks, November 14th. — 

Total Stocks, November 14th . 6,296 


Stocks in Cuba, November 14th. 26,678 

1916 . 

Total Consumption for twelve months .. •‘1.658,607 


1916 

Tons. 

2,531,913 

2,525,173 

10,818 

62,172 

97,279 

1916. 

3,801,531 


Cuba. 


Statement of Exports and Stocks of Sugar, 1914-1915, 


1915-1916, 

ANT> 1916-1917. 



(Tons of 2,340 lbs.) 

Exports. 

Stocks . 

1914 15 
Tons. 

.. .. 2,292,19a 

.. 183,113 

1915 16. 
Tons. 

.. 2,777,565 
140,968 

1916-17. 

Tons. 

.. 2,884,284 
31,971 

Local Consumption . 

2,476,306 
.. .. 71,340 

2,918,623 

72,970 

2,916.265 
84 400 

Receipts at Ports to October Slst .. 

... 2,546,646 . 

. 2,991,493 . 

.. 3,000,fi65 

Havanaf October SUt^ 1917. 


J. Guma.- L 

Mbjkr. 


United Kingdom. 


EXPORTS OF SUGAR. 


British Rbfinbd Sugars :— 

Month ending 
Octorkr ;ust 

1916. 1917 

Tons. Tons. 

Ten Months ending 
October 318t. 
1916. 1917. 

Tons. Tons. 

Refined and Candy . 

164 .. 

131 .. 

4,233 .. 

981 

Total. 

164 

131 

4,233 

981 

Foreign and Colonial Sugars •— 
Refined and Candy 

42 .. 

1 .. 

919 .. 

24 

Unrefined. 

34 .. 

21 .. 

8,183 .. 

590 

Various Mixed in Bond 

— .. 

— ,. 

— ,, 

— 

* Molasses . 

79 .. 

9 .. 

885 .. 

30 

Total Exports .. .. 

819 

188 

9,880 

1,988 
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